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! 
EA Batch Number: 2008-8 • Status: VALIDATED 

! Testing Facility: LLNL Plutonium Facility Segmented Gamma Scanner (SGS) 

Waste Containers 

LL85001754, LL85234380.LL85234284. LL85234255. LL85234265.LL65234374.LL85234327 

REPLICATE: LL85234255R 

· 100% of the radioassay data in the Batch Data Report must be reviewed. 
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INDEPENDENT TECHNICAL REVIEWER CHECKLISTII II 

RAOIOASSAY BATCH NUMBER:2@8'-'i includes the following containers: 

I.I.!5S"oo\1..-4 u..Kli...",. u...i!<"i14\Z1 

U,fKzS43A? u.1!$aW""," 


y..&'fli-tz"",, w-«'Z.H~J4 L!.«.34t.s$'1!!. .......:::~04~ 
.......1.--Ic.........;;;1ifu!;l8 

100% of the radioassay data in the Batch Data Report must be reviewed. 

YesiNa 


(YIN) Independent Technical Rev iewer Checklist Inibal&date:~ Z{!:./cf1 


-i- The assay measurements are within the system calibration range tor the factors of waste matrix, radionuclide 


identity, and activity, 

tr
The data are technically reasonable based on the gamma spectroscopy technique used by the SOS. 


The Expert Reviewer has evaluated the Batch Data, the review is com~ete and is documented on the SGS 


=f 
Expert Reviewer Checklists or data reports, as appropriate, 


Data are reported in the pfoper units and correct number of significant figures or more. 


~ulatjons have been verified by a valid calculation program (GWAS and/or MGA). ancVor O! have 


conducted a spot check of verified calculation programs, ancVor 01 have made a 100'0/0 check of all hand 

+ 

calculations. (Mall< all that apply.) 


I have relliewed 'he dala, includmg manually input text, for transcriptlon errors or no transcriptions were done. 


(Check, especially, container H;ientiftcation number, batch number, and gross and tare weights.) 


1 Source transmission for each segment of every measurement Is either within the acceptable range or has been 


1
accepted by the expert reviewer and an explanation was provided. 


The testing batch QA documentation is complete and includes raw data (including data QO electronic storage 


media and copies of SGS logbook entries fOf the batch), calculation records (including the printed SGS 


measurement report, Radioassay Data Sheet, and, the Expert Reviewer's report), references to calibration 

records (a CO!Jnt Type of 55 Gallon Galv. Drum. Daily 20 9 Dl1Jm Check. or Daily 100 9 Drum Check indicates 

an acceptable calibration), and QC sample results, namely, a Radioassay Data Sheet for a replicate of an 

unknown. 

1- ac measurements, namely background and performance checks, were made at the beginning of each 

1
counting session in the batch and their records are present. 

ac measurement results (background checks and performance checks by measurement of standards) are 

1
within established control limits per procedure 'or SGS operations (OP~B3324005). ac criteria that were not 

met have been documented with a closed and satisfactorily resolved WC? NCAR or Plutonium Facility CAR. 

A replicate count of an unknown has been made once for every batch (which has a maximum of 20 waste 

f-
containers) or once per week, whichever is more frequent 

Replicate assay QC measurements were properly performed and pass/fail criteria are within established control 

limits, as calculated below, per procedure WIC 134, and if not, the data have been appropriately qualified. 


Let A 1 be the Pu-239 activity from the first replIcate count, as recorded on the Radioassa Data heet, and A2 


the value from the second replicate coun!. ~~ 0(,'1(" .~~ I ~ 1..1.. '&ci12..<lZ.9';" 

Calcula!e: D;/AI- A2b:t.GI .. 4. 'IaT:I ~ 

Calculate: s = SQRT/(1.96 s I!, +(1.96s2j']; ~(. O.lO 

where 1.96 s 1 and 1.96 82 are the 1.96 (J total measurement uncertainties associated with A1 an A2. If D < s, 


the measurement results are the same at the 95°/.:. confidence level and the ac measurement passes. 


I have marked the Passed item on the Radioassay Data Sheet(s) for ac replicates as either Yes or No. 

The results fall within the ranges for which the Quality Assurance Objectives were verified for the 8GS. 
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INDEPENDENT TECHNICAL REVIEWER CHECKLIST II II 


1- The MOe has been correctly determined for the waste matrix of this containec (Note that the MDA values for 

the radionuc!ides reported on Radioassay Data Sheets have not been corrected for transmission attenuation, 

unless the expert reviewer has dOne so and so stated.) 

f 
 The value reported for TAU alpha activity concentration> MOe il the reported value> 100 nCilg. 


(LLW, where the reported concentration $100 nCi/g, may be reported as s MDe.) 
(In detennining TAU alpha activity concentration, any radionuclides measured at s MOe are counted as zero 

activity) 

Testing batch data correctly lists the testing facility name, testing batch number, drum numbers included in the 

batch, and Signature releases of tadioassay testing personnel. 

Background and performance check data and/or control charts for the relevant time period are present 

Separate Radioassay Data Sheets are attached for each waste container. The sheets include infonnation on 

the method used, Item Description Code (LLNL TRUW Fonn number or waste stream number), date of 

examination, lotal Pu-239 FGEs (g) and associated uncertainty, total alpha activity and associated uncertainty 

(C.), TRU activity (nCi/g) and associated uncertainty, listing 01 individual radioisotopes present (Ci) and 

associated uncertainties (Ci), thermal power (total decay heat) and associated uncertainty I!NI, ac replicate 

(yes/no), and Opera:tor signature / date, expert reviewer signature J date. 

Actions necessary 101' release of data: ________________________ 

Actions compteted: ~~ WfL~~~~~~~
I Signature Dale 

Printed Name 

"viewer Signature 'ZD0~ 
o·~ 
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...

SGS DailY:?lJ. 
oate: Page 1. of S 14,t.ik:........ Il~ 
 ?~rz.. -/7-08 ~...:::rL........ <:::::.~--,""" 


--

l 
oaflY Checks/!nitia~s: 
(Fill in on Page 1 only) 

Dally Room Check complete Daily Scales Check complete . Dale/Dewar. lasl filled LL:1--IJ-08 

Start Time End Time Drum 10* Primary Secondary I Seq. # 
Operator Operator 

\ # (Drum Gross Drum Tare 
wt. In kg wt. in kg 

1~;i11;j{JI fi';~O(/ ~!~lft815i'~I~~:~ lftu 
M~ 

Mw 

~~~~~~~~~~l-~~~__~M~kt~ 
~~~~~4-~~~~~~~~~~~~~~~je~t 

NOTES: • Options are: 8CK (backgroud), SGS100 or Waste Drum 10 No., ** Secondary Operalor's initials arB required for all etries to verify thatboth the gross and tare wis. are accurate 
and aU other information has been enterered correctly. 

Rev. 3· W. Pellegrini - 9115108 Per OP·B332-005 
NMTP Waste Manager Review NamelDate: ________ 



-
~ page'Z.c of ~ Primary Operator's Name/lnitlats W; flt4A. 0._ 1Z. n I"~ 
I "l-IP.~ Secondary Operato(s Namellnltials ....-r.' /'"" ,r-;?f4. .z::: J 

Dally Checks/Initials: Daily Room Check compfet /I~A.. , Daily Scales ChecK complete W, /J'j" OalelOewars last flIled L /2 -IJ-oe 
(Fill in on Page 1 only) 

Start Time End Time Drum 10* PrimarY. SecondalY Seq. # Batch # Drum Gross Drum Tare Comments 

L O!;!erator Ogerator wt. in kg wt. in kg 

I/)JI.j7 o7S--z.. ntt:. '''Wy .L..y' ,91. ~:..6 2~1~ 23.8 CJ/<
r ,.."." IcH/4 5(,..'5//Y) 'i/'/JI,/ h4 V 1'17· /' tf'1.0 1'27. 2 61<. 

/L>.>: \ t. t.fj' r2SYzs:I.. 

~~ 
~'/ J9f3 /' IttfJ.h 2.:d~ NQ f,.... I,() 1 ~~IIn:::...""qJ' {'f.~J 

Ii ;01 rz.;oC; '" ","" L /99 t/(t/L 2'3.Y3 ilia iif I.AO " .. 1'44; .... I 
~ ~ ~91'i~ 

$.16 (:;:4"'; ZL:~ ~~) ~.Y 7..0/ 23.8 z3.8 OJ: "'-'
n,:57/ N: SCI '1.I..B5'2.Jt-l75f I) .L y 701 "

,/ 7,570 23.S 6):.. ~ "G;o;.Lz. 
4~()8 /£'/7 Lt.B.<Z3'1ZS5't< l.tZ I} .h ~ 2tJ2. .v 17>".0 2.~.B ~ KLnI," 10 

-' 
~ 

, 
--

- ----
NOTES:" Options are: BCK {backgroud), SGS100 orWasle Drum 10 No., U Secondary Operator's initials arc required for all attics to verify that both the gross and tare wts. are accurate 
and all other information has been enterered correctly. 

~---

...k 
~!--:t~ 
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I 
::lG::l Dally Log)SOOk 

Date: Page.;Lof5 PrimaryOperatorsNamellnltials "'.1:IJ.'..,.... rl.. rrf.//< J / ~ 
I..., _'2.1.....0 Pi Secondary Operator's Name/Initials Vi''''''' L- _ L>. '/~ .z:::-r:::::::;>"'- J 

Daily Checksllnillals; Daily Room Check compl~ Daily Scales Check complete ~A DatelDewars last filled LI2::2J:-() e 
(Fill In on Page 1 only) 

Start Time End Time Drum 10* Primary Secondary Seq. # Batch # Drum Gross Drum Tam Comments 

Operator Operator wt. in kg wt. in kg 


Ib:lJ{) /(J: 1// S¥-G ?;;i;ll~ .'7"" 'Zo3 ~"'71 "Z3, g 2'.R ole. 
/();/g JJ.' 2 S ~C.'slOO /~ L -::£. 20'1 " I.')ti.o In Z- hD/ .I'){: tt()Y/4,;? 

(... .R'w Z. .4 . ..u: 
. '''r .&6 ~//C;l'-" 

II: J 3 17:'70 .'Rr5/00 #A" L...£ ;.t:' ~.5>' :,"'tO ij7, 2- •ex:: 
n:3/ /¥3;:5<f-.<;ltJ(J ~L 1 't"17"'£ Y l5'""to 1:>7. 2 a<
;,S!Jl.J I£HI U-SS"2."j'"rZ65 u~)::,..( .:L a;.>? ,v 11'5';'1 z3.e,)l.~~ %J?.. - v y 

.\ 
\ 

f:.N"'O"'TE"'S'"";0-.O"-p-cli.i.on-s-.,-e--o:B"'C"'K-:7(b-ack.Lgr-Ou-cd::-),-=S-=GS=-1=-=O=-O-orccw""a-stLe"'D-ru-m7.ID'-N"'oL"-=,,C-OS'""e-co-n7daJry--'oO:-p-.r-c.t;-O(C'~_JInitlalsare reql;frruifor--ail etries~to-verify th'atboth the-g~Oss and tare wts. are accurate 
and all other information has been enterered correctly. 

Rev. 3 • W. Pellegrini" 9/15/08 Per OP·B332·005 
NMTP Waste Manager Review NamelDate: ________ 



Page~of.5 PrimaryOperator'sNamellnitialS Il';JJ.'--- ~ail~JJ~u -,--;" /~~ I 
J '2.. - '2. '3 - 0 <ii!. Secondary Operator's Namennitiais ""A.. WII( I- Out/- .r / .77'_ I~>-

Daily Room ChecK complete~, Daily Scales Check complete~DateiDewars last filled) "" ~"2.1~Daily Checksllnihals: 

(Fill in on Page 1 only) 

Start Time End Time Drum 10· Batch # CommentsPrimar:t: Drum Gro". Drum TareSecondarY 5e9·# 
wt.ln kg wI. In kgOl!erator O~rator 

jjjL.GI/:t)//O.'Ft u zm-B 2:3.& z'J.8 ~~ IZoeI~~ 
jJ.'JLI 

I 
~12;22.. 77.2 d..,S11Jo56-flcc) 1(1 ZCP1 "" 

I.J ' I g R):'("1-''1'7...'1 ~~ 12)0 ZJ.~ I~7.'.B 
L y fowwUf ~fl. MW9/. <;!;.13,'J:; I..L'i$Z31 ..r3'Q 23.8"Z l I r"I""" liz. 

/ ' /,-z.p... "",1..1...8[z">'-IJZ7 71,S/6' oj '23.8LLf.'f? ~~ " HW 

NOTES:' Options are: BCK (baekg'Oud), SGS100 or Waste Drum 10 No.... Secondary v_c,.,v" initials are required for all etries to verify that bolll the gross and tare wts. are accurate 
and all other information has been enterered correctly. 

Rev. 3 - W. Pellegrini - 9/15/08 Per OP-8332-005 
NMTP Waste Manager Review Name/Date: ________ 



;)1.:1;) uallY L.9.9. POOIl. ~~ ) 
lo;;;e: Page£ofS" IPrimaryOperatorsNamellnitialS 1.J.11..' /J.., J,i,//-e.::b1 / / 
.. I -Z • '2. ... -OP> I Secondary Operators Namellnltials 

Dairy Checks/Initials: Daily Room Check comple~ Daily Scates Check complete 1JJi).., Date/Dewars last filled) 22. -'Z3~ 
(Fill in on Page 1 only) 

S!!!rt Time End Time Drum 10· Prima!:?{ Secondary S09,# Batch # Drum Gross Drum Tare Comments 
Ogerator Ogeratcr wt. In kg Vit. in kg

jl~ 08~o5"' JJ.k, (,. ZJ3 za:e-9 2.3.B rz.3'"Cj O,c. 
n8;rS o9:-zo t:L<JtltJ -z..1t1 'V .v .f'l.o 37, '2.. O~ /:./,,,,JAk:. 

NOTES: .. Options are; BCK (backgroud), SGS100 or Waste Drum ID No., *. Secondary Operator's initials are required for all etries to verify that both the gross and tare wIS. are accurate 
and aU other information has been enterered correctly. 

--- .

Rev, 3 - W, Pellegrini - 9115108 Per OP-B332-005 
NMTP Waste Manager Review Name/Date: ________ 
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e 11/30108 12/5108 12110108 12115/08 12120108 12/25/08 
Measurement Dalefrime 

QA Filename : C:ICanberraINDA2kIQAICNTROool_DCAToo02_PROCooAG_ANl20003_IOASoo01.0AF 
Parameter Descnption : Background Count Rale (cps) 
Selection Dales 12101/0812:00:00 AM· 12124/08 7:59:59 AM 
Lower/Upper Boundaries: 100.000· 150.000 



Fu 11 Q. A. Report 1/14/09 3:34:05 PM 	 Page 1 

************************************************************************** 

***** G E N I E QUA LIT Y ASS U RAN C E 	 ***** 
************************************************************************** 

Full Parameter Results Report 
1/14/09 3:34:05 PM 

QA File: 	 C:\Canberra\NDA2k\QA\CNTR0001_DC 
Description: 	 Background Count Rate 
Parameter Units: cps 
Parameter Type: Background 

Lower Boundary: 1.0000E+002 
Upper Boundary: 1.5000E+002 

Value Flags 
l1easurement Time Sample ID Analyst (cps LU SD UD BS 

12/4/08 7:47:43 AM Background RH\'Jl12 \ Rffi'l 1.3037E+002 

~2!17108 7:53:52 AM Background RHWM2\RHW 1. 3419E+002 

12/17/08 9:39:32 AM Background RHWM2\RHW 1. 3387E+002 

12/18/08 7:46:33 AM Background RHWM2\RHW 1. 3375E+002 

:2/18/08 1:37:41 PM Background RHWM2\RHW 1.2568E+002 

12/22/08 9:59:38 AM Background RHWM2\RHW 1.2472E+002 

12/23/08 10:55:43 AM Background RWNM2 \ Rffi'l 1.2558E+002 

12/23/08 1:18:09 Pl1 Background RHWM2\RHW 1.2684E+002 

12/24/08 7:59:59 AM Background RHWM2\RHW 1.2408E+002 


Flags Key: 	 LU = Lower/Upper Bounds Test (Ab = Above, Be Below) 
SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Action) 
UD = User Driven N-Sigma Test (In = Investigate, Ac = Action) 
BS = l1easurement Bias Test (In = Investigate, Ac = Action) 



,-"---"--"~'--"'--"'-- -_...__..._-_..._-_..._-_.. _
Data . User Mean Invesllgate Action Off Scale 
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11/30/06 1215108 12110/08 12/15/08 12/20/08 12/25108 
Measurement DatelTime 

QA Filename C:ICanberraINDA2kIQAICNTROool DCAToo02__ PROCOOAI_OQASoo04.QAF 
Parameter Description SGS-100 Pu-239 Mass (grams) 
Seleclion Dates 1210110812:00:00 AM ·12124/08 8:14:45 AM 
User Mean +1· Sid Dev: 110.819 +1· 3.00e+000 



1Full Q.A. Report 1/14/09 3:35:47 PM 	 Page 

************************************************************************** 

***** G E N I E QUALI'I'Y ASS U RAN C E 	 ***** 
************************************************************************** 

Full Parameter Results Report 
1/14/09 3:35:47 PM 

QA File: 	 C:\Canberra\NDA2k\QA\CNTR0001_DC 
Description: 	 SGS-100 Pu-239 Mass 
Parameter Units: grams 
Parameter Type: Nuclide 

User Mean: 1.10B2E+002 
User Std. Deviation: 3.0000E+000 

Value Flags 
Measurement 'I'ime Sample ID Analyst (grams LU SD UD BS 

1.21310B 3:08:15 PM SGS100 RHWM2 \ Rffi'J 1.1067E+002 

12/4/0B B:05:19 AM SGS100 Rffi'JH2 \ Rffi'J 1.1059E+002 

12/17/08 8:14:37 AM SGS100 RHWM2 \ Rffi'J 1.1012E+002 

12/18/08 8:08:00 AM SGS100 Rffi'JH2 \ Rffi'J 1.1009E+002 

12/22/08 10:19:46 AM SGS100 RHWM2\RHW 1.0824E+002 

12/22/08 11:34:36 AM 8GS100 RHWM2 \ Rffi'J 1.1052E+002 

12/22/08 1:32:39 PH SGS100 RH\"JM2 \ Rffi'J 1.0654E+002 

12/23/08 11:16:39 AM SGS100 RHWM2 \RID:J 1.0988E+002 

12/24/08 8:14:45 AM SGS100 RH\'JN2 \RIDiJ 1.1133E+002 


Flags Key: 	 LU = Lower/Upper Bounds Test (Ab Above, Be = Below) 
SD = Sample Driven N-Sigma Test (In Investigate, Ac = Action) 
UD = User Driven N-8igma Test (In Investigate, Ac = Action) 
BS = Measurement Bias Test (In Investigate, Ac = Action) 
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Data - - User Mean ......-- - Investigate Action Oft Scale 
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11130108 1215/08 12110108 12115108 12/20/08 12125108 

Measurement DatelTime 


QA Filename C:ICanberraINDA2kIQAICNTRoo01_DCAT0002_PAOCOOAK_OQASoo08.QAF 

Parameter Description SGS-l00 Pu-239 Trans Mass (grams) 

Selection Dates 12101/0812:00:00 AM - 12124108 8:10:26 AM 

User Mean +1· Std Dev: 109.130 +1· 7.37e+000 




1F'J II Q. A. Report 1/14/09 3:32:33 PM Page 

************************************************************************** 

***** G E N r E QUA LIT Y ASS U RAN C E ***** 
************************************************************************** 

Full Parameter Results Report 
1/14/09 3:32:33 PM 

QA File: C:\Canberra\NDA2k\QA\CNTRC001_DC 
Description: SGS-100 Pu-239 Trans Mass 
Parameter Units: grams 
?arameter Type: Nuclide 

User Mean: 1.0913E+002 
Cser Std. Deviation: 7.3700E+000 

value Flags 
J-1easurement Time Sample ID Analyst (grams LU SD UD BS 

12/3/08 3:03:57 Pl<1 SGSI00 FlliWM2 \ RHVI 9.4664E+00l 
12/4/08 8;01;01 AM SGS100 FlliWM2 \ RHW 1.2364E+002 
12/17/08 8:10:17 AM SGSI00 RHVi'M2\RHW 1.0703E+002 
12/18/08 8:03:41 AM SGS100 RHWM2\RHW 9.5338E+001 
12/22/08 10:15:29 AM SGSI00 RHWM2\RHW 1.C928E+002 
12/22/08 11:30:18 AM SGS100 RHWM2\RHW 9.5630E+001 
12/22/08 1:28:21 PM SGSI00 FlliI'IM2 \ RHW 1.0838E+002 
12123/08 11:12:01 AM SGSI00 FlliWM2 \RHW 1.221SE+002 
12/24/08 8:10:28 AM SGS100 FlliWM2\RHW 1.0898E+002 

~F::'ags Key: LU - Lower/Upper BO'Jnds Test (Ab Above, Be = Below) 
~~SD Sample Driven N-Sigma Test (In Investigate, Ac = on) 

UD User Driven N-Sigma Test (In Investigate, Ac = Action)" 
BS J-1easurement as Test (In = Investigate, Ac = Action) 



Y Data Boundaries Off Scale 
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Measurement Datemme 
QA Filename : C :ICanberra\NDA2k\QA\CNTRooOI_DCA Too02_PROCooAL OQAS0004.QAF 
Parameter Description : S8S-1oo 414 keY FWHM (keV) 
Selection Dates : 1210110812:00:00 AM - 12124108 8:14:45 AM 
LowerlUpper Boundaries: 0.665 - 1.664 
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Measurement DalefTime 
QA Fi~ename C:ICanberraINDA2kIQAICNTA0001_DCATOOO2_PAOCooALOQASoo04,QAF 
Parameter Description SGS-loo 414 keV centroid (ch) 
Seloollon Dates 12101/0812:00:00 AM - 12124/08 8:14:45 AM 
Lower/Upper Boundanes: 824,000 - 833.000 



Radioassay Data for 8G8100 12/17/2008 9:19:51 AM Page 66 

,***~*************** Radioassay Data 8heet .. . 
Engine version: TMU Gamma 1.5 

Assay Instrument: 
Analysis Method: 
Item ID: 

SGS with Trans. 
LLNL SG8 Operating Procedure 
8GS100 

Location:LLNL 
Software Version: 
Analysis Date: 

NDA 2000 V.4.0 
12/17/2008 

NID identified fiducial 
Source of isotopics: 

nuclide Pu-239 
MEASURED 

Net Weight 16800.0 g 
Pu mass 
TRU Alpha Activity 
TRU Activity Concentration 
Pu-239 Equivalent Activity 
Pu-239 FGE 
Decay heat 

Nuclide Mass Activity 
9 Ci 

---... 

SR90 1.5SE-009 2.14E-007 
CS137 2.44E-009 2.14E-007 
U233 <LLD <LLD 
U234 <LLD <LLD 
U235 O.OOE+OOO O.OOE+OOO 
NP237 1. 06E-002 7.59E-006 
PU238 1.04E-002 1.80E-OOI 
U238 <LLD <LLD 
PU239 1.07E+OO2 6.73E+OOO 
PU240 6.2SE+OOO 1.44E+OOO 
AM241 4. llE- 001 1.43E+OOO 
PU241 1.96E-001 2.04E+OOl 
PU242 3.44E-002 1. 37E-004 

Errors quoted at 1.000 sigma 

Operator:_... 

1.14E+OO2 +- 1.68E+OOl g 
9.78E+OOO +- 1.10E+OOO Ci 
5.82E+OO5 +- 6.56E+OO4 nCi/g 
1.02E+OOI +- 1.10E+OOO ci 
1.08E+002 + 1.68E+00I g 
3.0BE-OOI +- 3. BE-002 W 

Activity 

Uncert. MDA 


Ci Ci 

..._- 
1. 02E- 007 O.OOE+OOO 
1.02E-007 9.06E-008 
O.OOE+OOO 4.01E-003 
O.OOE+OOO O.OOB+OOO 
O.OOE+OOO 3.43E-007 
1. 24E- 006 7.1SE-007 
3.09E-002 2. 7lB- 004 
O.OOE+OOO 4.72E-006 
1.OSE+OOO 1.01E-002 
2.2SIl-001 2.16E-003 
2.2SE-00I 2.29E~004 

3.191l+000 3.07E-002 
2.54E-005 O.OOE+OOO 

Date: 

ITR: Date: _________________ 
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******************** Radioassay Data Sheet +******************* 
t II ICjO 

Engine Version: TMU Gamma 1.5 

Assay Instrument; SGS with Trans. Location:LLNL 
Analysis Method: LLNL SGS Operating Procedure Software Version: NDA 2000 '1.4.0 
Item 10: SGS100 Analysis Date: 12/17 /2008 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 16800.0 g 
Pu mass 1.17E+002 +- 1.73E+001 g 
TRU Alpha Activity 9.8311+000 +- 1.13E+OOO Ci 
TRU Activity Concentration S.85E+005 +- 6.72E+OO4 nCi/g 
Pu-239 Equivalent Activity 1.02E+OOl +- 1.13E+OOO Cl 
Pu-239 rGE 1.1lE+OO2 + 1.73E+OOI 9 
Decay heat 3.09E-OOI +- 3.51E-002 W 

Activity 
Nuclide Mass Activity Uncert. MDA 

9 Ci Ci Ci 

~..•-- ~--..-
SR90 <LLD <LLD O.OOE+OOO O.OOE+OOO 
CS137 <LLD <LLD O.OOE+OOO 1.4311-007 
U233 <LLD <LLD O.OOE+OOO 9.23E-003 
U234 <LLD <LLD O.OOE+OOO O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 7.84E-007 
NP237 9.10E-003 6.50£-006 1.03£-006 1.08E-006 
PU238 1. 07E-002 I.SSE-OOl 3.1SE-002 3.32E-004 
U238 <LLD <LLD O.OOE+OOO 1.02E-005 
PU239 1.10E+002 6.93E+OOO 1.09E+000 1. 24E-002 
PU240 6.43E+000 1.48E+000 2.32E-00I 2.6SE-003 
AJ.l241 3.56E-001 1.24E+00O 1.96E-OOl 1.11E-004 
PU241 2.01E-001 2.09£+001 3.29£+000 3.76E-002 
PU242 3.54E-002 1.41E-004 2.62£-005 O.OOE+OOO 

Errors quot.ed at 1.000 sigma 

Operator:___ Date:_________ 

ITR: Date: 



MGA Report for SGS100 12/17/2008 9:19:52 AM Page 67 

**************************** MGA Results **************************** 
40 

MGA version: MGA V9.63H CI 

~Measurement dale 12/17/08 Declared date ~ 12/17/08 
~IJow energy spectrum sensitivity 30.0% Total counts 7.508E+006 

High energy spectrum sensitivity 10.0% 

Pu g/cm2 - 0.7833 Cd g/cm2 2.0697 FWHM at 122 keV 622 eV 
QFIT 1.10 FWHM at 208 keV 795 eV 
NQFIT ~ 1.01 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %-Err % weight %Err 

Pu-238 0.000097 7.1 7.0 0.0531 7.4 0.00915 7.01 0.00943 7.22 
Pu-239 1.000000 0.0 0.4 546.7120 0.8 94.28404 0.05 94.24979 0.05 
Pu-240 0.058377 1.0 0.9 31.9153 1.2 5.50400 0.93 5.50359 0.93 
Pu-241 0.001829 0.8 0.7 1.0000 0.0 0.17246 0.75 0.20687 0.90 
Pu-242 (New alg. ) 0.1759 ( 10 ) 0.03033 ( 10) 0.03032 ( 9) 
Am-241 0.005314 0.5 0.4 2.9050 0.8 0.50099 0.51 0.50368 0.51 

Pu-240 effective (meas. date) 5.578 +1- 1.00% 
Am-241 separated about 28.192 +/ - 0.165 years ago 
Am/Pu-241 weight ratio ~ 2.90500 +1- 0.76% 

Messages: 

IJead x- rays detected. 

Notes : * = Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by: Date: 
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**~****.*************.******************************** ******************* 
***** G E N I E QUALITY ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
12/17/08 9:19:56 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
Sample ID: SGS100 
Sample Quantity: 1.0000E+000 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date: 12/17/08 8:10:17 AM 
Elapsed Live Time: 0,0 seconds 
Elapsed Real Time: 0.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev.] < LU : SD : UD : BS > 

SGS-IOO Pu-239 Trans Mas 1.0703E+002 -2.S510E-001 
[UD: 1.0913E+002+/- 7.370] < 

Flags Key: 	 LU Lower/Upper Bounds Test (Ab Above, Be = Below) 
SD Sample Driven N-Sigma Test (In ~ Investigate, Ac Action) 
UD User Driven N-Sigma Test (In Investigate, Ac Action) 
BS Measurement Bias Test (In Investigate, Ac Action} 
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***~****.********************************************* ******************** 
***** G E N I E QUA LIT Y ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
12/17/08 9:19:57 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTROOOl_DC 
Sample ID: SGSIOO 
Sample Quantity: 1.0000E+OOO 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date: 12/17/08 8:14:37 AM 
Elapsed Live Time: 97.6 seconds 
Elapsed Real Time: 120.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev.] < LU : SD : UD : B8 > 

8GS-IOO 414 keV centroid 8,2852E+002 0.00 
[0.00+/-0.00] < > 

SGS-IOO 414 keV FWHM 1.3612E+00O 0,00 
[O.OO+/-O.OOJ < 

SGS-IOO Pu-239 Mass 1.1012E+OO2 -6.4352E-001 
[UD: 1.1082E+002+/- 1. 081] < > 

Flags Key: 	 LU = Lower/Upper Bounds Test (Ab Above, Be = Below) 
SD Sample Driven N-Sigma Test (In Investigate, Ac Action} 
UD User Driven N-Sigma Test (In Investigate, Ac Action) 
BS Measurement Bias Test (In Investigate, Ac Action) 
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1------ ------- --------------- ------- ------- ------- ----------------1 
NDA 2000 Assay Report 1'I ' 

1----------- - ----- -----. ------- ----------1 
************************* Item Information ************************ 

Item ID: SGS100 Count Sequence Number: 190 
Operator: RHWM2\RHWM 
Assay Start: 12/17/2008 8:12:35 AN 
Description I: SGS100 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 TRU Galv 81.5 
Weight: Gross: 54.0 kg Net: 16.8 kg 
Container: Volume: 208.0 1 Full : 100.0 % 
Density: 0.080 kg 

************************ System Configuration *********************** 

Counter: 5GB with Trans, 
Segments; Number: 16 Offset: o 
scanning Platform: Start: 934 mm Delta: 51 mm 
Count Type: QC - 8GS 100 
Collimator/Geometry setting: Default o 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: 5e-75 Trans. o 

Errors quoted at 1.000 sigma 



------
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1------ ----------.- ------------ --- - ------------1
i .. Segment 1 Results 1

1-- ------------------------------------- -  1 

Segment: 1 Detector: DET01 Position: 1 
C:\Canberra\NDA2k\Data\00000190 CNTROOOl DCAT0002 PROCOOAG_ANLZ0003 P001_S001 

Acquisition Start: 12/17/2008 8:14:37 AM 
Elapsed Live Time: 118_14 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description~ 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8: 25: 22 AM 

Nuclide Energy Transmission Ratio 

8E-75 .00 0.419 +/- 0.0068 
8E-75 264.66 0.502 +1 0.0075 
8E-75 279.54 0.500 +/- 0.0085 
8E-75 400_66 0.542 +/- 0.0114 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/17/2008 8:16:39 AM 

peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
{keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.4 3 Y 686 776 1.21 120.70 6.707E~006 7.52 
2235.84 11980 7 1. 00 4469,80 4.602E-005 1. 42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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'** ... .... 1'** ** ..... ** ........ ** ... * * ... * NID/MDA Results **************************** 


Nuclide Total Activity %Error Concentration Mass 
(uCii (uCi/g) g 

n on Fe < 3.153E·002 +/ < 3.003E 005 < 1.453E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 3.713E-002 +/- 2.2% < 3.536E-005 < 5.867E-012 
Al-26 < 9.764E'003 +/- 16.2% < 9.299E-006 < 5. 136E- 007 
K-40 < 4. Bl3E-OOI +/- 5.3% < 4.SS4E-004 < 7.508E-002 
Co-57 < 1.232E 001 +/ 3.4% < 1.I73E-004 < 1. 441E- all 
Co-60 < 4.281E-002 +/ 1. 9% < 4.077E 005 < 3.754E-Oll 
Se 75 < 1.001E·OOl +/- 1.9% < 9.S31E-00S < 6.S8SE-012 
Kr-8S < 8.76lE+OOO +/- 3.2% < 8.344E-003 < 2.20SE-00B 
Sr-90 < 3.80SE-002 +/- 2.1% < 3.627E-00S < 2.761E-OlO 
Sb-12S < 8.110E-002 +/- 2.3% < 7.723E-005 < 7. SOlE-OIl 
Ba-l33 < 5.977E-002 +/- 1.8% < 5.692E-005 < 2.36lE-OIO 
Cs-134 < 2.670E-D02 +/- 2.1% < 2.S43E-DOS < 2.037E-Oll 
Cs-137 < 3.808E-002 +/- 2.1% < 3.627E·OOS < 4.342E-OlO 
Eu-IS2 < 1.164E-OOl +/- 2.3% < 1.l0BE-004 < 6.S4lE-OlO 
Eu-lS4 < 1.060E-OOl +/- 2.4% < 1.0l0E·OD4 < 3.976E-OIO 
Ho-166m < 4.368E-002 +/. 2.4% < 4.160E-005 < 2.42BE-OOB 
Bi-207 < 2.514E-002 +/- 2.1% < 2.394E-OOS < 4.575E-OlO 
Pb-21D < 9.380E+002 +/- 47.8% < 8,933E-OOI < 1.219E-005 
Ra-226 < 5.982E-002 +/- 2.4% < 5.697E-005 < S.982E-008 
Ac-227 < 3.059E-OOI +/- 8.3% < 2.914E-004 < 4.l91E-009 
Th-230 < I.S66E+002 +/- 8.6% < 1.491E-001 < 7.672E-003 
Pa-231 < 2.073E+OOO +/- 11.2% < 1.974E-003 < 4.333E-005 
Th-232 < 6.844E-002 +/- 2.3% < 6.S18E-OOS < 6.167E-OOI 
U-232 < 6.844E-002 +/- 2.3% < 6.S1BE-00S < 3.169E 009 
U-233 < 1.121E+OO3 +/- 2.7% < 1. 067E+OOO < 1.143E-001 
Pa-234 < 1.489E-OOI +/- 12.3% < 1.418E-004 
Pa-234rn < 1.968E+002 +/- 2.3% < 1.874E-OOI 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < I.049E-001 +/- 2.S% < 9.989E-DOS < 4.793E-002 
Np-237 < I.S13E-OOI +/- 2.0% < 1. 44IE-004 < 2.l18E-004 
Pu-238 < 7.493E+003 +/- 2.7% < 7.l36E+000 < 4.331E-004 
U·238 < 3.149E+00O +/- 2.4% < 2.999E-003 < 9.2S7E+OOO 
Pu-239 < 1.420E+OO3 +/ 3.1% < 1. 353E+OOO < 2.2S8E-002 
Pu-239B < 4.345E+OO3 +/- 5.2% < 4.138E+OOO < 6.907E-002 
U-239 < 1.995E+OO3 +/- 59.1% < 1.900E+00O 
pu-240 < 2.S66E+OO3 +/- 4.6% < 2.443E+OOO < 1. 116E- 002 
Am 241 6.412E+OOI +/- 21. 8% 6.l07E-002 1.847E005 
Am-241B < 9.811E+002 +/- 4.9% < 9.344E-OOI < 2.826E-004 
Pu-241 < 3.867E+004 +/- 2.6% < 3.70IE+OOl < 3.739E-004 
Pu-241B < 1. 099E+004 +/- 2.5% < 1.047E+001 < 1.057E-004 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Arn-243 < 4.330E-OOI +/- 1. 9% < 4.l24E-004 < 2.144E-006 
Crn-243 < 4.467E-OOI +/. 3.4% < 4.254E-004 < 8.S76E-009 
Cm-244 < 3.026E+004 +/- 14.1% < 2.882E+001 < 3. 692E- 004 
Crn-245 < 6.99SE-001 +/- 7.7% < 6.66SE-004 < 4.024E-006 
Crn-247 < 4.13SE-002 +/- 8.6% < 3.938E-005 < 4.424E-004 
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Nucli~e Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
g 

----
Cf-249 
Cf-251 

< 
< 

4.192E-002 
3.924E-OOl 

+/
+/ 

3.6% 
5.6% 

< 
< 

3.993E 5 
3.737E-004 

< 

< 
1. 15E-008 
2.453E-007 

? 
X 

* 
< 

@ = 

Nuclide 
Nuclide 
Nuclide 
MDA 

Half life 

is part of an undetermined solution 
rejected by the interference analysis 
was manually edited 

too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1--- ---- -- - ----- -----. -----.------ ----- ----- -I 
'I1 • .----  ------ -----

Segment 2 Results 1 

------------1 
Segment: 2 Detector: DETOl Position: 2 
C:\Canberra\NDA2k\Data\00000190 CNTROOOl DCAT0002_PROCOOAG_ANLZ0003 P002 S002 

ACquisition Start: 12/17/2008 8:18:48 AM 
Elapsed Live Time: 117.69 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ,*****,* •• **.** •• **.**.*** 

Calibration Description: 55 Gal Galv 81.5 zero att,enuatlon 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.458 +/- 0,0074 
SE-75 264.66 0,549 +/ 0,0082 
SE-75 279.54 0,564 +/- 0,0094 
SE-75 400,66 0,594 +/- 0.0122 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results ***********.*****.***** 

Peak AnalysiS Performed on: 12/17/2008 8:20:50 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
{keV) Area Counts {keY) centroid Efficiency %Uncert. 

59.35 Y 1561 959 1. 55 120.55 1,229E-004 4.05 
98,77 233 2400 1.25 199,32 2.686E-004 30,75 

2235,84 11980 11 0.97 4469.81 1. 072E-004 1.43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

y Peak Identified by NID 
M ; First peak in a multiplet region 
m Other peak in a multiplet region 
F ; Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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'*****'*****************- NID/MDA Results *.************************.* 

Nuclide Total Activity %-Error Concentration Mass 
(uCi) (uCi/gi g 

non < 1. 411E- 002 1. 8% < 1.344E-005 < 6. -016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.S6SE-002 +/ 2.0% < 2.443E-005 < 4.053E-012 
Al-26 < 1.556E-002 +-/  15.5% < 1.482E-005 < B.le6E-007 
K-40 < 2.54GE-OOI +/ 4.9% < 2.419E-004 < 3. 962E- 002 
Co-57 < 1.C51E-OCI +/ 3.5% < 1.001E-004 < 1.229E-Oll 
Co-60 < 2.999E-002 +/ 2.5% < 2.856E-OOS < 2.63GE-Oll 
8e-75 < 8.727E-002 +/ 1. 9% < 8.311E-OOS < 6.004E-012 
Kr-85 < S.196E+OOO +/ 3.1% < 4.949B-003 < 1. 309E-OC8 
Sr-90 < 2.152E-002 +/ 2.0% < 2.050E-OOS < 1.560E-OIO 
Sb-125 < 5.717E-002 ./ 2.1% < 5.44SE·OO5 < 5. SOOE-Oll 
Ba-l33 < 6.670E-002 +/ 1.7% < 6.353E-OOS < 2.63SE-OI0 
Cs-134 < 1.496E-002 +/ 1.8% < 1.42SE-005 < 1.142E 011 
Cs-137 < 2.152E 002 +/ 2.C% < 2.050E-OOS < 2.454E-OIO 
Eu-lS2 < 7.127E-002 +/ 3.7% < 6.787E-005 < 4.005E-OIO 
EU-154 < 6.899B-002 +/ 1. 9% < 6.57GE-005 < 2.587E-ClG 
Ho-166m < 2.4l2E-002 +/ 2.3% < 2.297E-OG5 < 1.341E-008 
Bi-207 < 1.727E-002 +/ 1.9% < 1.645E-OOS < 3.144E-OIO 
Pb-210 < 7.262E+OOC +/ 81.7% < 6.917E-003 < 9.441E-008 
Ra-226 < 5.055E-002 +/ 2.3% < 4.8lSE-005 < 5,0558-008 
Ac-·227 < 2.932£-001 +/ 8.3% < 2.792E-004 < 4.017E-009 
Th-230 < 3.676E+OOI +/ 25.1% < 3.501E-002 < 1.8elE-G03 
Pa-231 < 1.824E+OOC +/ 11.2% < 1.737E-003 < 3,813E-005 
Th-232 < 6.541E-002 +/ 2.2% < 6.230E-OOS < 5,894E-OOI 
U-232 < 6.541E-Q02 +/ 2.2% < 6.230E-OOS < 3.029E-009 
U-233 < 1.100E+003 +/ 2.7% < 1.047E+OOO < 1.122E-·OOl 
Pa-234 < 1.l25E- 00 1 +/ 12.2% < 1. 071E-Q04 
Pa-234m < 1.331E+OO2 +/ 2.it < 1.268E-OOl 
U-234 < O.OOOE+OOO +/ 0,0% < O.OOOE+OOO < 0.000£+000 
U-235 < 1.081E-00l +/ 2.5% < 1.030E-004 < 4.941E-002 
Np-237 < 1. 399E- 001 +/ 2.0% < 1.3328-004 < 1.9S9E-OC4 
Pu-238 < 7.327E+OO3 +/ 2.7% < 6.978E+OOO < 4.235E-004 
U-238 < 1.860E+OOO +/ 2.1% < 1. 771E- 003 < 5,46BE+OOO 
Pu-239 < 1.313E+OO3 +/ 3.2% < 1.25lE+OOO < 2.0BBE-002 
Pu-239B < 2.63SE+OO3 +/ 6.4% < 2.509E+OOO < 4.189E-002 
U-239 < 9.869E+000 +/ 98.9% < 9.399E-003 
Pu-240 < 1.709E+003 +/ 5.4% < 1.628E+000 < 7.43SE-003 
Am-241 7.969E+000 +/ 38.2% 7.590E-003 2.295E-006 
Arn-241B < 6.388E+002 +/ 5.7% < 6.083E-OOI < 1.840E-004 
Pu-241 < 3.800E+OO4 +/ 2.9% < 3.619E+00I < 3.656E-004 
Pu-24lB < 1.104E+OO4 +/ 2.5% < 1.05lE+OOl < 1.062E-004 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < 0.0008+000 
Am-243 < 2.003E-00I +/ 16.6% < 1.907E-004 < 9.9l3E-007 
Cm-243 < 3.677E-OOI +/ 3.4% < 3.502E-004 < 7.060E-009 
Cm-244 < 2.649E+OO4 +/ 14.2% < 2.523E+OOI < 3,232E-004 
Cm-245 < 6.737E-OOI +/ 7.7% < 6.416E-004 < 3.874E-006 
Cm-247 < 3.0SBE-002 +/ 8.5% < 2.912E-005 < 3.272E-004 
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Total Activity 
(uCi) 

%Error Concentration 
(uel/g) 

Mass 
g 

Cf~249 

Cf-251 
~~217E:002+!-
< 3.818E-001 +/

~3:5% 
5.6% 

~".-~~.----.--

< 4.016E-005 
< 3.636E-004 

< 

< 

1.020E-008 
2.386E-007 

? 
X 
* 
< 

CiI 

Nuclide is part of an undetermined solution 
Nuclide rejected by the interference analysis 
Nuclide was manually edited 
~lDA 

Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3~ 
There are not enough peaks to do the calculation 

Ahsorption correction model: FULL 
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1-- --- ---------- ---- ----- ---- ---- - -------1 

3 Results'1_ _ : _ __ ____ _____ ______ ~=~~e~~ _ ----- ---- ---I

1 

Segment: 3 Detector: DET01 Position: 3 
C:\Canberra\NDA2k\Data\00000190_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 12/17/2008 8:23:00 AM 

Elapsed Live Time: 114.66 sec Elapsed Real Time: 120,00 sec 


---,~-,~~~~-

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv Bl.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 0.389 +/- 0.0066 
8E 75 264.66 0.480 +/- 0,0073 
SE-75 279,54 0.485 +/- 0.0085 
SE-75 400,66 0,524 +/- 0,0114 

Errors quoted at 1,000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/17/2008 8:25:01 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59,33 Y 8520 2244 1. 24 120.51 9.279E-005 1. 76 
M 94,62 Y 2268 5722 1. 53 191,03 2.328E-004 5.50 10.84 
m 98,60 Y 7731 9481 1. 53 198.97 2,465E-004 3,89 
m 100.72 1178 8885 1. 54 203.22 2.S36E-004 7,09 
m 103.26 Y 5326 7655 1. 54 208.29 2.617E-004 3.86 

111.02 Y 685 5353 1. 28 223,80 2.847E-004 17.09 
M 125.16 Y 656 2790 1. 07 252.05 3.188E-004 6.60 1. 58 
m 129,23 Y 3528 2514 1. 07 260.18 3.269E-004 2,27 

148,57 Y 311 2444 1. 20 298,84 3.568E-004 25.12 
M 203,46 Y 772 1136 1.11 408.51 3,792E-004 4.92 1. 44 
m 207,95 Y 2904 1290 1.12 417.49 3.783E-004 2,33 

311,79 Y 147 757 1. 28 624,99 3.183E-004 30.67 
M 332,76 Y 935 653 1.25 666.89 3.039E-004 3,89 1.29 
m 335.76 Y 382 599 1. 26 672 . 90 3.018E-004 6,63 
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, 
Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 

(keVj Area Counts (keV) centroid Efficiency %Uncert. 

m 341,68 Y 91 546 1. 26 684,73 2,979E-004 19,47 
m 344,99 Y 877 505 1.27 691.33 2,957E-004 3,95 
M 367,05 Y 123 350 1. 27 735,41 2,814E-004 15,83 1. 54 
m 368,58 Y 192 382 1. 27 738,47 2,805E-004 10,97 
m 375,03 Y 2268 319 1. 28 751,35 2,765E-004 2,40 
m 380,14 Y 460 254 1. 28 761. 57 2,733E-004 5,42 
m 382,69 Y 329 236 1. 28 766,68 2,71BE-004 6,44 

392,91 Y 850 207 1. 42 787,09 2,658E,004 4,60 
413 ' 72 Y 2129 107 1. 35 828,68 2,543E-004 2,60 
422,44 Y 105 119 1. 24 846,10 2,497E-004 19,63 
451,46 Y 256 52 1.60 904,09 2,356E-004 7,94 
662.57 Y 108 20 1.37 1325,96 1. 662E'004 12,04 
721. 96 Y 47 10 1. 53 1444,64 1,542E-004 18,36 

2235,81 11980 18 1. 01 4469,75 a,739E-OOS 1.45 

Reference Peak Correction factor (from 2234,4 keV peak) is 1. 05 +/- 0,01 

Y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1,000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

non < 2,039E-002 +/- 1.8% < 1,942E 005 < 9,400E-OI6 
Pulser < Q,OOOE+OOO +/- 0,0% < O,OOOE+OOO 
Na-22 < 1. 837E-002 +/- 2,0% < 1,750E-005 < 2,903E-012 
Al-26 < 2.481E-002 +/- 18,9% < 2,363E-005 < 1. 305E-OOG 
K-40 < 2,610E-OOl +/- 5,3% < 2,486E-004 < 4,071E-002 
Co-57 < 1,500E-OOl +/- 4,4% < 1.429E-004 < 1,755E-Ol1 
Co-60 < 2,987E-002 +/ 1.7% < 2,845E-005 < 2,620E-Ol1 
Se-75 < 1,182E-OOl +/- 1.8% < 1,125E-004 < 8,130E-012 
Kr-85 < 7.553E+OOO +/- 3,1% < 7,193E-003 < 1,903E-008 
Sr-90 < 4,262E-002 +/- 2,2% < 4.059E-005 < 3,090E-OI0 
Sb-125 < 1,165E-00l +/ 1. 9% < 1.1l0E-004 < 1,121E-OI0 
Ba-l33 < LOO7E-OOl +/- 1.6% < 9 _ 591E-005 < 3,978E-OIO 
Cs-134 < 2,122E-002 +/- 1. 9% < 2,021E-005 < 1. 619E-Oll 

X 	 CS-137 
Eu-152 < l.065E-OOl +/- 3,8% < 1.015E-004 < 5,987E-010 
Eu-154 < 5,246E-002 +/- 2,H < 4,996E-005 < 1,967E-OIO 
Ho-166m < 2,907E-002 +/ - 2,3% < 2,769E-005 < 1. 616E-OOB 
Bi··207 < 2,188E-002 +/- 1.9% < 2.084E-005 < 3,982E-010 
Pb-210 < 1.3S4E+OOl +/- 259.0% < 1. 290E-002 < 1,760E-007 
Ra,226 < 4,195E-002 +/- 2,4% < 3,996E-005 < 4,195E-008 
Ac-227 < 4,049E-001 +/- 8, J% < 3,857E-004 < 5,548E-Q09 
Th-230 < 6.051E+OO1 +/- 83,2% < 5,763E-002 < 2,965E-003 
Pa-231 < 2,424E+OOO +/- 11.2% < 2,308E-003 < 5,066E-005 
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Th-237. ,
U-232 

< 
< 

7.253E-002 
8.563E-002 

+/
+/

2.4% 
2.3% 

< 
< 

6.908E-005 
8.155E-005 

< 
< 

6.535E-001 
3.965E-009 

U-233 < 1.505E+003 +/ 3.0% < 1.434E+000 < 1. 535E-001 
Pa-234 < 1.113E-001 +/ 12.1% < 1. 060E-004 
Pa-234m < 1.336E+OO2 +/ 2.1% < 1.273E-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.421E-001 +/ 2.9% < 1. 353E-004 < 6.494E-002 
Np-237 1.869E-001 +/ 44.4% 1.780E-004 2.616E-004 
Pu-238 < 9.745E+003 +/ 3.1% < 9.281E+OOO < 5.633E-004 
U-238 < 1.867E+OOO +/ 2.2% < 1.778E-003 < 5.488E+OOO 
Pu-239 2.188E+005 +/ 3.8% 2.084E+002 3.480E+OOO 
Pu-239B 1.241E+OOS +/ 2.6% 1.182E+002 1. 974E+OOO 
U-239 < 2.220E+OO1 +/ 308.4% < 2.114E-002 
Pu-240 6.095E+004 +/ 13.9% 5.805E+OO1 2.651E--001 
Am-241 3.817E+004 +/ 10.4% 3.635E+001 1. 099E-002 

X Am-241B 
Pu-241 1.059E+005 +/ 25.3% 1.009E+OO2 1. 019E-003 
Pu-241B 
Pu-242 < 

3.329E+OO~ +/ 
O.OOOE+OOO +/~ 

3.5% 
a.o% < 

3.170E+OO2 
O.OOOE+OOO < 

3.202E-003 
O.OOOE+OOO 

Am-243 < 3.257E-001 +/ 57.7% < 3.102E-004 < 1.612E-006 
Cm-243 < 4.772E 001 +/ 3.3% < 4.S4SE-004 < 9.162E-009 
Cm-244 < 2.135E+004 +/ 14.1% < 2.034E+OO1 < 2.605E-004 
em-U5 < 8.763E-001 +1 7.8% < 8.346E-004 < 5.039E-006 
Cm-247 < 5.23GE-002 +/ 8.5% < 4.987E-005 < 5.602E-004 
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Total Activity %Brror Concentration Mass 
('JCi) {uCi/g; g 

Cf ~249 • 7.064E-002 +/ 3.4% < 6.728E-005 • 1.710E-008 
Cf-251 < 1.948E-001 +/- 5.8% < 4.712E-004 < 3.092E-007 

? ~ Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< ~ MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

Self Absorption Correction Results 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.48E+000 +- 1.33E-001 9.89E-001 +- 2.09E-002 

Beta: 2.22E+002 +- 8.80E+000 Alpha: 1.00E+00O +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 6.l3E-001 +- 2.55E-002 
203.55 1.28E+OOO +- 6.96E-002 
375.05 1.89E+OOO t - 5.66E-002 
413.71 2.0SE+OOO + •. 6.67E-002 
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1--------- --- -----.--- --- ---- --- ---I 
'I • Segment 4 Resul ts I1---------- ---- -.--- -I 
Segment, 4 Detector: DET01 position: 4 
C: \Canberra \NDA2k\Data \00000190_CNTROOO 1_DCAT0002 PROCOOAG_ANLZ0003 P004..8004 

Acquisition Start: 12/17/2008 8:27:11 AM 
Elapsed Live Time: 102.17 sec Elapsed Real Time: 120.00 sec 

--------- .._..._---_..

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.347 +/- 0.0065 
SE-75 264.66 0.479 +/- 0.0090 
8E-75 279.54 0.477 ... /- 0.0091 
SE-75 400.66 0.547 +/- 0.0129 

Errors quoted at 1.000 sigma 

*********.****.******** peak AnalYSis Results **********.************ 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/17/2008 8:29:13 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3,00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert, 

59.34 Y 53441 5731 1. 20 120.53 4.972E-006 1.26 
M 94.56 Y 11291 12371 1. 54 190.91 1.281E-004 2,27 62.45 
m 98.58 Y 43617 16358 1.55 198.93 1. 515E-004 1.88 
m 100.79 Y 6729 14444 1.55 203.34 1.645E-004 2.87 
m 103.23 Y 31572 12528 1,55 208.22 1.790E-004 1.85 
M llO.97 Y 11675 7815 1.37 223.70 2.243E-004 2.24 82.93 
m 114.48 Y 9431 7867 1.37 230.71 2.440E-004 2.38 
m 116.56 Y 8946 7352 1. 38 234.87 2.553E-004 2.29 
m 120.50 Y 2300 6635 1.38 242.74 2.7S7E-004 3.96 
m 125.14 Y 4270 6733 1. 39 252.01 2.982E-004 2.87 
m 129.18 Y 20307 5890 1.40 260.09 3.162E-004 2.03 
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,
Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 

(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 144.08 Y 1432 4373 1.13 289.86 3.711E-004 11.35 1.98 
In 146.16 Y 1149 4940 l.13 294.02 3.774E-004 11.73 
m 148.45 Y 2778 5074 1.14 298.60 3.838E-004 10.16 
M 161.03 Y 1085 4754 1. 28 323.72 4.1l2E-004 17.49 5.11 
11', 164.54 Y 1043 7409 1.29 330.74 4.16SE-004 15.07 

171.37 Y 728 4638 1. 37 344.39 4.24SE-004 16.67 
179.06 Y 386 4841 1.15 359.76 4.302E-004 32.35 
189.05 Y 1014 4429 1. 47 379.72 4.330E-004 12.15 
195.61 Y 879 4427 1.17 392.82 4.325E-004 13 .92 

M 203.45 Y 4825 3724 1.17 408.50 4.300E-004 2.71 1. 49 
m 207.92 Y 16218 2922 1.17 417.42 4.278E-004 2.14 

255.28 Y ")91 1737 1.14 512.06 3.861E-004 9.68 
M 263.76 Y 352 1697 1.20 529.01 3.771E-004 10.67 2.06 
m 267.37 Y 590 1641 1. 20 536.23 3.725E 004 7.28 

297.39 Y 242 1221 0.76 596.22 3.385E-004 24.38 
311.78 Y 755 1580 1. 30 624.98 3.244E-004 10.17 

M 320.80 Y 576 1798 1. 80 642.99 3.160E-004 7.46 1.87 
m 323.43 Y 797 2297 1.80 648.26 3.136E-004 5.63 
M 332.68 Y 5673 1308 1. 30 666.74 3.053E-004 1. 85 3.09 
m 335.67 Y 2124 1222 1. 31 672.71 3.027E-004 2.78 
m 341.41 Y 549 1281 1. 31 684.18 2.979E-004 6.52 
11'. 344.92 Y 4877 1217 1. 32 691.19 2.949E-004 1.94 
M 366.93 Y 725 838 1. 35 735.17 2.777E-004 6.59 5.41 
m 368.51 Y l320 821 1. 35 738.33 2.765E-004 4.36 
m 375.00 Y 13286 670 1. 35 751.31 2.718E-004 1. 91 
m 380.09 Y 2513 527 1. 36 761.48 2.682E-004 2.89 
m 382.69 Y 2245 485 1. 36 766.66 2.665E-004 2.98 

392.86 Y 4419 575 1. 52 787.00 2.S97E-004 2.24 
413.66 Y 12182 319 1.46 828.55 2.466E-004 1.54 

M 422.52 Y 918 281 1. 27 846.27 2.414E-004 10.22 1. 61 
m 426.56 Y 186 295 1. 27 854.33 2.391E-004 14.05 
M 445.73 Y 81 117 1. 31 892.64 2.288E-004 17.13 1. 84 
m 451.43 Y 1444 165 1.32 904.03 2.260E-004 3.07 

481.17 Y 47 87 1. 27 963.47 2.124E 004 39.59 
619.06 Y 147 46 1. 41 1239.01 1.701E-004 12.51 

M 645.86 Y 60 57 1. 44 1292 .57 1. 646E-004 17.84 1.55 
m 652.75 Y 91 48 1. 44 1306.32 1. 632E-004 12.99 

662.50 Y 546 76 1.46 1325.80 1.614E-004 5.59 
722.02 Y 282 25 1. 57 1444.74 1.516E-004 7.38 
769.24 Y 78 9 1. 21 1539.11 1.452E-004 14 .33 

2235.78 11980 35 1.05 4469.68 6.834E c 005 1.52 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.18 + / 0.01 

Y Peak Identified by NID 
M First peak in a mUltiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1. 000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Irror Concentration Mass 

(uCi) (uCi/g) g 


11 on Fe :;-1. 914E-002+/ 1.8% • 1.8231-005 < 8.8251-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.789E-002 +/ 2.0% < 2.656E-005 < 4.406E-012 
Al-26 < 4.146E-002 +/ 14.5% • 3.9491-005 < 2.1811-006 
K-40 < 2.620E-001 +/ 4.8% < 2.495E-004 < 4.0B7E-002 
Co-57 < 2.7351-001 +/ 3.3% < 2.605E-004 < 3.200E-Oll 
Co-60 c 2.8531-002 +/ 1.7% < 2. 717E-005 < 2.502E-011 
Se-75 c 1.9441-001 +/ 1.7% < 1.B52E-004 < 1.3381-011 
Kr-85 c 1.197E+001 +/ 3.0% < 1.140E-002 • 3.016E-008 
Sr-90 c 9.061E-002 +/ 2.0% < 8.630E-005 < 6.569E-010 
Sb-125 < 2.5631-001 +/ 2,2% < 2.441E-004 < 2.466E-010 
Ba-133 < 1.5878-001 +/ 1.7% c 1. 512E-004 • 6.269E·010 
Cs -134 c 2.409E-002 +/- 1. 8% < 2.294E-005 < 1.B38E-Oll 

X 	 Cs-137 
Eu-152 < 9.9921-002 +/ 3.6% c 9. 517E-005 < 5.616E·010 
Eu-154 < 7.963E-002 +/ 2.2% < 7.584E«005 < 2.9B6E-010 
Ho-166m < 3.861E-002 +/ 2.3% < 3.677E-005 < 2.1471-008 
Bi-207 < 3.0648-002 +/ 1.9% < 2.91BE-005 < 5.576E-010 
Pb-210 < 4.317E+003 +/ 37.2% < 4.111E+000 < 5.612E-005 
Ra-226 < 8.486E-002 +/ 2.2% < 8.082E-005 < B.486E-008 
Ac-227 c 6.416E-00I _/ B.3% < 6.111E-004 < B.790E-009 
Th-230 < 3.165E+002 +/ 8.5% < 3.014E-001 < 1. 5511- 002 
Pa-231 < 3.705E+000 +/ 11.2% < 3.529E 003 < 7.744E-005 
Th-232 < 1. 004E- 001 + / 2.4% < 9.562E-005 < 9.046E-00I 
U-232 c 1.339E-00I +/ 2.1% < 1. 275E-004 < 6.200E-009 
U-233 < 2.423E+003 +/ 2.6% < 2.30BE+OOO < 2.472E-00I 
Pa-234 < 9.6351-002 +/ 12.2% < 9.176E-005 
Pa-234m < 1. 009E+002 +/ 2.1% < 9.613E-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < 0.0001+000 
U-235 < 2.0061-001 +/- 2.4% < 1. 910E-004 • 9.167E-002 
Np-237 B.B79E-001 +/ 15.B% 8.456E-004 1.243E-003 
Pu-238 < 1.3781+004 +/ 2.5% < 1.3131+001 < 7.96BE-004 
U-238 < 2.633E+000 +/- 2.2% < 2.508E-003 < 7.742E+000 
Pu-239 1.2961+006 +/- 3,3%: 1.2341+003 2.0611+001 
Pu-239B 7.043E+005 +/ 1.4% 6.707E+002 1.120E+001 
U-239 < 1.8041+004 +/- 46.3% < 1.718E+001 

X 	 Pu-240 
Am-241 2.1101+005 +/- 5.0% 2.009E+002 6.076E-002 
Am-241B 1. B22E+005 +/- 4.2% 1.735E+002 5.247E-002 
Pu-241 8.7B7E+005 +/- 10.5% 8.369E+002 8.453E-003 
Pu-241B 1.656E+006 +/- 2.9% 1.577E+003 1. 593E~002 
Pu-242 < 0.0001+000 +/ 0.0% < O.OOOE+OOO < O.OOOEoOOO 
Am-243 < 7.1BOE-001 +/ 1. 8% • 6.83BE-004 < 3.5541-006 
Cm-243 • 7.406E-001 +/ 3.3% < 7.053E-004 < 1.422E-008 
Cm-244 < 3.757E+004 +/ 14 .2% < 3.578E+001 < 4.5B4E-004 
Cm-245 < 1.269E+000 0/ 7,6% • 1. 20BI-003 < 7.295E-006 
Cm-247 • 1.056E-001 +/- B.5% < 1.006E 004 < 1. 130E-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


-'-~'C;--;;-;;-;

Cf-249 < 1.2S1E-OOl +1- < 1.192E- 004 < 3.028E-OOS 
Cf-251 < 7.14BE-001 +/- 5.6% < 6.808E-004 < 4.468E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< HDA 


@ Half life too short for HDA calculation 


Errors q~oted at 1.000 sigma 

*~*************** Self Absorption Correction Results ****************** 

Absorption correction model: FUI,I, 

Nuclide Corrected Hass (g) Uncorrected Hass (g) 

2.06E+001 + 6.87E-001 6.06E+OOO + 1.04E-OOl 

Beta: 2.23E+OO2 +- 7.6SE+OOO Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 3.64E+OOO +- 1.35E-OOl 
203.55 7.06E+OOO +- 2.40E-001 
375.05 1.13E+OOl +- 3.07E-00l 
413.71 l.21E+OOl +- 3.19E-OOl 
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1------------ --- --- ---- ------------- --- --I
'I ' Segment 5 Results 1
1--------- ---- ------------- --- ---- ---- -------- -----1 

Segment: 5 Detector: DET01 position: 5 
C:\Canberra\NDA2k\Data\00000190_CNTR0001_DCAT0002 PROCOOAG ANLZ0003 PODS S005 

Acquisition Start: 12/17/2008 8:31:22 AM 
Elapsed [,ive Time: 87.66 sec Elapsed Real Time: 120.00 sec 

_.-_.._-
********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o . 0 0 l~+7=-----O:OO-OS-
SE-75 264.66 0.224 +/ 0.0064 
SE-7S 279.54 0.245 +/- 0.0068 
SE-75 400.66 0.394 +/- 0.0124 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak1s fit chi square exceeds limit of 3.0 

Peak Analysis Performed on: 12/17/2008 8:33:24 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net: Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.32 Y 128268 9472 1. 21 120.49 2.782E-005 1.27 
M 94.51 Y 22953 18453 1.53 190.81 5.973E-005 1.89 110.95 
m 98.54 Y 89244 24470 1.54 198.86 6.283E-005 1.65 
m 100.71 Y 13709 21663 1.54 203.20 6.442E-005 2.26 
m 103.20 Y 64744 18843 1.55 208.16 6.618E-005 1.63 
M 110.93 Y 23608 11724 1. 37 223.61 7.121E-005 1. 90 152.09 
m 114.39 Y 18954 11768 1.38 230.54 7.324E-005 1.98 
m 116.46 Y 18627 10969 1. 38 234.66 7.438E-005 1. 92 
m 120.42 Y 4603 9883 1.39 242.58 7.64SE-005 3.00 
m 122.70 Y 1951 10501 1.39 247.14 7.7S5E-OOS 5.42 
m 125.11 Y 8746 10041 1. 39 251.96 7.866E-00S 2.27 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert, 

m 129.15 Y 41600 8028 1.40 260.02 8. 038E·· 005 1. 75 
M 144.06 Y 2632 6624 1.12 289.83 1.455E-004 8.51 1.46 
m 146.14 Y 2335 6623 1.13 293.97 1. 536E-004 8.76 
m 148.42 Y 5971 6622 1.13 298.52 1.614E 004 7.45 
M 160.80 Y 2285 7530 1.46 323.26 1.939E-004 12.41 6.28 
m 164.43 Y 2133 8188 1.46 330.52 2.013E-004 12.00 
m 169.34 Y 730 8800 1.47 340.33 2.102E-004 18.52 
m 171.28 Y 1619 8744 1.47 344.22 2.134E-004 12.29 

178.97 Y 777 6373 1.11 359.57 2.248E-004 20.84 
189.17 Y 1254 11504 1. 01 379.96 2.369E-004 20.85 
19S.55 Y 1685 6510 1.13 392.71 2.429E-004 10.26 

M 203.39 Y 9554 4970 1.19 408.39 2.491E-004 2.51 2.14 
m 207.87 Y 31815 4351 1.20 417.32 2.520E-004 2.17 

243.11 Y 539 3686 1.10 487.75 2.641E-004 23.57 
255.22 Y 1253 2927 1. 30 511.96 2.648E004 9.27 

M 263.76 Y 486 2543 1.15 529.00 2.646E-004 10.44 0.67 
m 267.37 Y 1228 2435 1.16 536.24 2.646E-004 5.24 
M 297.35 Y 773 2062 1.10 596 .13 2.621E004 7.11 1.26 
m 299.73 Y 263 2006 1.10 600.89 2.617E-004 16.29 

311.74 Y 1554 2157 1. 32 624.89 2.59SE-004 6.89 
M 321.03 Y 1213 2604 1. 81 643.45 2.575E-004 5.53 4.87 
m 323.37 Y 1437 3342 1. 82 648.14 2.569E-004 4.66 
M 332.63 Y 10933 1888 1.30 666.65 2.546E-004 1. 65 4.97 
m 335.58 Y 4376 1761 1. 30 672.53 2.538E-004 2.22 
m 341. 38 Y 1154 1847 1. 31 684.13 2.522E-004 4.65 
m 344.90 Y 9800 1750 1. 31 691.16 2. Sl3E- 004 1. 69 
M 366.98 Y 1441 1283 1. 34 735.27 2.447E-004 5.38 11.17 
m 368.48 Y 2524 1260 1. 34 738.28 2 .442E- 004 3.81 
m 374.95 Y 25983 1175 1.35 751.21 2.422E-004 2.17 
m 380.03 Y 4972 836 1. 35 761.36 2.406E-004 2.75 
m 382.67 Y 4455 775 1. 36 766.63 2.398E-004 2.77 

392.82 Y 9008 934 1. 58 786.90 2.36SE-004 1. 88 
M 413.62 Y 22860 532 1. 35 828.48 2.282E-004 1. 77 5.50 
m 419.01 Y 95 537 1. 35 839.25 2.259E-004 25.86 
m 422.49 Y 1706 531 1. 36 846.20 2.244E-004 3.53 
m 426.57 Y 359 525 1. 36 854.35 2.226E-004 9.09 
M 445.71 Y 100 321 1. 33 892.61 2.148E-004 20.66 1. 50 
m 451.40 Y 2693 281 1. 34 903.97 2.125E-004 5.19 

481. 61 Y 77 154 1.00 964.33 2.012E-004 35.36 
618.97 Y 296 47 1. 36 1238.82 1.622E-004 8.58 

M 640.07 Y 83 45 1.58 1281.00 1. 577E-004 15.55 1. 57 
m 645.87 Y 204 44 1. 59 1292.58 1. 565E- 004 10.61 
m 652.54 Y 196 43 1. 59 1305.91 1.551E-004 10.63 
m 658.67 Y 109 43 1.59 1318.15 1.S39E-004 14 .42 
m 662.38 Y 1208 41 1. 60 1325.57 1.S32E-004 7.33 

688.50 Y 123 27 1. 75 1377.77 1.483E-004 14 .16 
709.25 19 21 0.98 1419.23 1.448E-004 53.09 
722.01 Y 583 53 1. 76 1444.74 1. 427E-004 5.61 
756.09 Y 60 16 0.86 1512.83 1. 375E-004 20.86 
769.43 Y 142 15 2.06 1539.49 1. 357E-004 11.68 

2235.75 11980 64 1.10 4469.62 8.910E-00S 1. 63 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 36 +/- 0.02 
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y . Peak, Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 3.954E-002 1.8% < 3.766E-005 < 1.823E-015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 4. 033E-- 002 +1- 2.0% < 3.8HE-005 < 6.372E-OI2 
A1-26 < 4.584E-002 +1- 14.7% < 4.366E-005 < 2.411E-006 
K-40 < 3.S12E-001 +1- 4.9% < 3.630E-004 < 5.947E-002 

X 	 Co-57 
Co-60 < 3.122E-002 +1- 2.5% < 2.973E-005 < 2.738E-Oll 
Se-75 < 2.958E-001 +1- 1.9% < 2.817E-004 < 2.035E-Oll 
Kr-85 < 1.665E+OOI +1- 3.1% < I.S8SE-002 < 4.19SE-008 
Sr-90 < 7.679E-002 +/- 2.1% < 7.313E-005 < 5.567E-OI0 
Sb-125 < 3.344E-001 +/- 2.3% < 3.1S5E-004 < 3.217E-OI0 
Ba-l33 < 2.227E-OOI +/- 1.7% < 2.121E-004 < S.798E-OI0 
Cs-134 < 3.344E-002 + 1. S% < 3.18SE-OOS < 2.552E-Oll 

X Cs-137 
Eu-152 < 1.519E-00I +1- 3.6% < 1. 44 7E- 004 < 8.538E-OI0 
Eu-1S4 < 1.152E~OOl +/- 2.2% < 1.097E-004 < 4.319E-OI0 
Ho-166m < 3.391E-002 +/- 2.2% < 3.230E-005 < 1. Sa5E- OOS 
Bi-207 < 4.300E-002 +/- 1.8% < 4.095E-005 < 7.825E-OI0 
Pb-210 < 2.825E+OOl +/- 36.7% < 2.690E-002 < 3.673E-007 
Ra-226 < 1.171E-OOI +/ 2.3% < 1.1l5E-004 < 1.171E-007 
Ac-227 < 1.037E+000 +1- 8.3% < 9.880E-004 < 1. 421E-008 
Th-230 < 1. 345E+OO2 +/- 13.1% < 1.281E-OOI < 6.591E-003 
pa-231 < 5.284E+OOO +1 11.2% < 5.032E-003 < 1.1048-004 
Th-232 < 1.106E-OOl +1- 2.4% < 1.054E-004 < 9.967E-001 
U-232 < 2.013E-OOl +1- 2.2% < 1.917E-004 < 9.321E-009 
U-233 < 4.00SE+OO3 +1- 2.7% < 3.817E+00O < 4.088E-OOl 
Pa-234 < 1.832E-OOl +1- 12.2% < 1. 745E-004 
Pa-234m < 1.735E+002 +1- 2.1% < 1.653E-OOl 
U-234 < O.OOOE+OOO +1- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.430E-001 +1- 2.5% < 3.267E-004 < 1. 568E- 00 1 
Np-237 2.589E+000 +1- 8.8% 2.465E-003 3.624E-003 
Pu-238 < 2.271E+004 +1- 2.6% < 2.163E+OOl < 1. 313E-003 
U-238 < 4.725E+000 +1 2.1% < 4.500E-003 < 1.389E+001 
Pu-239 1.549E+OO6 +1- 1. 7% 1. 475E+OO3 2.463E+OOl 
Pu-239B 1. 600E+006 +1- 1.4% 1.523E+003 2.S43E+OOl 
U-239 < 5.706E+001 +/- 45.9% < 5.435E-002 
Pu-240 2.921E+005 +1 27.4% 2.782E+002 1. 271E+OOO 
Am-241 4.765E+OOS +1- 5.0% 4.53SE+002 1.372E-001 
Am·241B 5.357E+005 +1- 4.4% 5.102E+002 1.543E-00l 
Pu-241 4.491E+OO6 +1- 8.0% 4.277E+OO3 4.320E-002 
l?u-241B 5.570E+006 +/- 2.9% 5.305E+OO3 5.358E-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.41SE-OOI +/- 8.4% < 7.065E-004 < 3.672E-006 
Cm-243 < 1.105E+OOO +/- 3.3% < 1. 052E-003 < 2.122E-008 
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Cm-244 < 4.330E+OO4 +/- 14.2% < 4.124E+OO1 < 5.282E-Q04, 
Cm-245 < 2.099E+OOO +/- 7.7% < 1. 999E- 003 < 1.207E-005 

Cm-247 < 1. 56BE-001 +/- 8.5% < 1.494E·OO4 < 1. 678E-DD3 
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Total Activity %8rror concentration Mass 
(uCi) {uei/g) g 

Cf-249 :::-T.751E-ooi+/ - < 1.66 < 4.236E-008 
Cf-25l < 1.202E+OOO +/- 5.6% < 1. 145E- 003 < 7.S12E-007 

? = Nuclide is part of an undetermir.ed solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.00C sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected ~lass (9) 

Pu-239 - correction not done 2.46E+001 +- 4.2SE-OOI 

Beta, -1.21E+OOI +- 1.27E+00I Alpha: 1.00E+000 +- O.OGE+OOO 
Number of energy lines used in attempted correction: 4 

Energy Mass (g) 
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1- - - I 
'1 Segment 6 Results 
1--- ----- ----- ---- ------11 

Segment: 6 Detector; DETOl Position: 6 
C:\Canberra\NDA2k\Data\00000190_CN7R0001_DCAT0002 PROCOOAG_ANLZ0003 P006_S006 

Acquisition Start: 12/17/2008 8:35:34 AM 
Elapsed Live Time: 88.35 sec Elapsed Real Time: 120,00 sec 

-------~..-~..-~-..-~-..~~..~~..~~..-~~.. ~---

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

~-..----..---..-
SE-75 136.00 O,QOO +/- 0.0000 
SE-75 264,66 0,202 +/- 0,0059 
SE-75 279,54 0.223 +/- 0,0064 
SE-75 400.66 0.357 +/- 0.0117 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
peak Fit Test failed: some peaklg fit chi square exceeds limit of 3.0 

Peak Analysis Performed on: 12/17/2008 8:37:36 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3,00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert, 

49,37 1607 8177 2.01 100.60 9.386E-OOS 11.07 
59.32 Y 115552 9242 1.21 120.49 1,627E-006 1. 27 

M 94.50 Y 22173 18233 1. 54 190,79 S.731E-005 1. 90 106,12 
m 98,54 Y 85286 24106 1. 54 198.86 1.058E-004 1. 65 
m 100.70 Y 13320 21283 1. 55 203.18 1.160E-004 2,27 
m 103.19 Y 61463 18453 1.55 208.16 1.278E-004 1. 63 
M 110,93 Y 22345 11556 1. 35 223.62 1. 641E-004 1. 98 144.88 
m 114.42 Y 18317 11700 1. 36 230.60 1.799E-004 2.06 
m 116,47 Y 17713 10970 1.36 234.68 1.888E-004 2.00 
m 120.43 Y 4309 11022 1. 37 242.60 2.0S4E-004 3,12 
m 122.67 Y 1914 10636 1. 37 247.07 2.143E-004 5,41 
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En:ergy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 125.11 Y 7938 10219 1. 38 251.95 2.235E-004 2.38 
m 129.15 Y 40280 8285 1. 38 260.03 2.379E-004 1.84 
M 144.03 Y 2681 6523 1.15 289.76 2.794E-004 8.49 2.09 
m 146.19 Y 2337 6534 1.15 294. OS 2.S40E 004 8.91 
m 148.42 Y 5854 6543 1.15 298.53 2.883E-004 7.42 
m 152.58 Y 313 7301 1.16 306.85 2.956E-004 24.18 
M 161. 01 Y 2145 6907 1. 21 323.68 3.068E-004 11. 04 7.77 
m 164.50 Y 2340 10542 1. 22 330.67 3.103E-004 9.50 

171. 25 Y 2081 7171 1.47 344.15 3.153E-004 8,65 
179.03 Y 1184 5985 1.22 359.70 3.186E-004 13 .24 
189.20 Y 1247 6608 1. 38 380.02 3.199E-004 13.55 
195.46 Y 1810 5777 1.42 392.52 3.192E-004 8.71 

M 203.42 Y 9315 5135 1.12 408.44 3.173E-004 1. 79 7.12 
m 207.88 Y 30783 5097 1.13 417.35 3.156E-004 1. 38 

255.27 Y 1602 3065 1.45 512.05 2.887E-004 7.60 
M 263.79 Y 490 2471 1.12 529.08 2.831E-004 19.16 1.11 
m 267.45 Y 1090 2651 1.12 536.39 2.821E-004 17 .21 

297.35 Y 743 2341 1. 09 596 .14 2.742E~004 13.31 
M 311.79 Y 1716 2119 1.57 624.98 2.693E-004 3.75 2.89 
m 316.18 Y 305 2675 1.57 633.76 2.678E-004 14.46 
m 320.82 Y 1082 2592 1. 58 643.03 2.662E-004 5.16 
m 323.28 Y 1341 2533 1.58 647.94 2.653E-004 4.40 
M 332.64 Y 10581 1717 1. 31 666.66 2.620E-004 1.64 6.34 
m 335.58 Y 4319 1633 1. 31 672.52 2.610E-004 2.19 
m 341. 28 Y 1166 1580 1.32 683.91 2.590E-004 4.49 
m 344.90 Y 9316 1674 1. 32 691.16 2.578E-004 1. 69 

368.44 Y 4116 1694 2.33 738.19 2.497E-004 3.00 
M 374.97 Y 25011 1560 1.28 751.24 2.475E-004 1.40 20.93 
m 380.05 Y 4644 1070 1.28 761.39 2.459E-004 2.12 
m 382.64 Y 4070 940 1.29 766.58 2.4S1E-004 2.21 

392.85 Y 8686 960 1.57 786.97 2.418E-004 1.89 
M 413.62 Y 22402 511 1.35 828.48 2.339E-004 1. 73 2.85 
m 419.31 Y 127 437 1. 36 839.35 2.316E-004 19.09 
m 422.48 Y 1721 477 1. 36 846.19 2.304E-004 3.44 
m 426.54 Y 423 466 1.37 854.30 2.288E-004 7.78 

451. 38 Y 2706 350 1. 41 903.93 2.198E-004 2.92 
481.39 Y 38 132 1.20 963.91 2.103E-004 59.82 
618.91 Y 230 66 1. 31 1238.71 1.7S1E-004 10.73 

M 640.22 Y 98 47 1. 52 1281.29 1.742E-004 12.96 1.73 
m 645.93 Y 163 49 1.52 1292.70 1.732E-004 9.54 
m 652.52 Y 148 50 1.53 130,.87 1.721E-004 10.09 
m 658.82 Y 98 56 1.53 1318.46 1. 711E-004 13 .40 
m 662.37 Y 1138 59 1. 53 1325.54 1.705E-004 3.62 

688.66 Y 98 42 0.82 1378.10 1. 663E-004 18.69 
722.03 Y 603 55 1. 54 1444.77 1. 612E-004 5.54 
756.11 Y 83 8 1.84 1512.S8 1. 563E- 004 14.77 
769.30 Y 167 15 1.86 1539.23 1. 545E-004 10.38 

2235.75 11980 37 1. 09 4469.61 5.266E-005 1.61 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 33 +/- 0.02 

Y Peak Identified by NID 
M ; First peak in a multiplet region 
m Other peak in a multiplet region 
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F = Fitted singlet 
? ~ Adj a'cent peak noted 

Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/gl g 

n on Fe < 3.006E-D02 +/ < 2.863E-00S 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.543E-002 +/ 1.9% < 2.422E-005 < 4.018E-012 
Al-26 < 6.041E-002 +/ 19.8% < S.7S4E-005 < 3.178E-G06 
K-40 < 2.784E-001 +/ 5.3% < 2.6S1E-004 < 4.343E-002 

X Co-57 
Co-60 < 2.843E-002 +/ 1.7% < 2.707E-OOS < 2.493E~Oll 

8e-75 < 2.638E-001 +/ 2.3% c 2.S13E-004 < 1.81SE-Oll 
Kr-85 < 1.601E+OOl +/ 3.2% < 1.525B-002 < 4.03SE-008 
Sr-90 < 8.11SE-G02 +/ 2.6% < 7.731E-00S < 5.886E-OIO 
Sb-125 c 2.783E-001 +/. 2.7% < 2.651E~004 c 2.677E-OIO 
Ba-133 < 2.156E-OOl +i 1. 8% < 2.0S4E-004 < 8.517E-OIO 
Cs-134 < 2.513E-002 +/ 2.0% < 2.394E-005 < 1.91BE 011 

x Cs-137 
Eu-152 < 1.472E 001 +/ 1. 8% < 1~401E-004 c 8.270E-OIO 
Eu-154 < 7.263E-002 +/ 2.1% c 6.917E-00S c 2. 724E-OIO 
Ho-166m c 3.754E-002 +/ 2.4% < 3.575E-005 < 2.087E-008 
Bi 207 < 3.165E-002 +/ 1.9% < 3.014E-OOS < 5.760E-OIO 
Pb-2l0 < 3.413E+004 +/ 309.7% c 3.250E+OOl < 4.436E-004 
Ra-226 < 1.123E-OOl +/ 2.7% < 1.069E-004 c 1.123E-007 
Ac-227 < 9.047E-OOl +/ 8.S% < 8.616E-004 < 1.239E-008 
Th-230 < 4.538E+002 +/ 9.0% < 4.322E-001 c 2.224E-002 
Pa-231 
Th-232 

< 

< 

4.972E+OOO 
1.201E-OOl 

+/
+1

11.3% 
2.4% 

< 

< 

4.735E~003 

1.143E-004 
< 
< 

1.039E-Q04 
1.OS2E+OOO 

U-232 < 1.901E-OOl +/ 2.6% < 1.811B-004 < 8.802E-009 
U-233 < 3.471E+003 +/ 4.0% < 3.306E+OOO < 3.S41E-OOl 
Pa-234 
Pa-234m 

< 

< 

1.454E-OOl 
1.636E+002 

+/ 
+1 

12.2% 
2.1% 

< 
< 

1.3SSE-004 
1.558E-00l 

U-234 c O.OOOE+OOO +/ 0,0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.828E-00I +/ 4.0% < 2.694E-004 < 1.292E-OOl 
Np-237 
Pu-238 

2.718E+OOO 
2.S4SE+004 

+/
+1

5.9% 
24.6% 

2.588E-003 
2.424E+001 

3.80SE-003 
1.471E~003 

U-238 < 3.133E+000 +/ 2.1% < 2.984E-003 < 9. 212E+OOO 
Pu-239 2.2S4E+006 +/ 3.4% 2.146E+003 3.583E+OOI 
Pu-239B 1.498E+006 +/ 1. 3% l.427E+003 2.3BIE+OOl 
U-239 c 2.714E+005 +/ 368.5% < 2.S84E+002 

X Pu-240 
Am-241 4.192E+00S +/ 4.0% 3.992E+002 l.207E-001 
Am-241B 2.227E+00S +i~ S.5% 2.121E+002 6.4l3E-002 
Pu-241 
Pu-241B 

2.46SE+006 
4.180E+006 

+/
+1 

8.6% 
3.S% 

2.34BE+003 
3.981E+003 

2.372E-002 
4.021E 002 

Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 
Cm-243 

< 

< 

9.456E-OOl 
9.7S3E-00l 

+/
+1

2.2% 
3.5% 

< 
< 

9.006E-004 
9.289E-004 

< 
< 

4.681E~006 

1.873E-008 
Cm-244 c 3.191E+004 +/ 14.2% < 3.039E+001 < 3.893E-004 
Cm-245 
Cm-247 

< 

< 

1.732E+OOO 
1.476B-00l 

+/
+1

8.4% 
8.5% 

< 
< 

1.6S0E-003 
1.406E-004 

< 

c 
9.96GE-006 
1.579E-003 
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Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

Cf-249 <1. 653E-::Ooi+/- < 1.574E-004 < LOOOE-008 
Cf-251 < 1.000E+OOO +/- 6.5% < 9.528E-004 < 6.252E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* ::::: Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 3.5SE+001 +- 1.24E+OOO 1.63E+OOl +- 2.80E-OOl 


Beta: 1.63E+002 +- 8.36E+OOO Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass Ig) 


129.30 9.61E+OOO +- 4.1SE-001 
203.55 1. 85E+001 +- 7.1SE-001 
375.05 2.33E+OO1 +- 5.94E-001 
413.71 2.34E+OO1 +- 6.76E-001 
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1- ---- --- ------------------------ --- ------- -- -----------------1
'I . Segment 7 Resul ts I 

1-- --- ---------- ---------- ------------- --- -- --- ------ ---- i 
Segment: 7 Detector: DETOl Position; 7 
C;\Canberra\NDA2k\Data\00000190_CNTR0001 DCAr0002 PROCOOAG_ANLZ0003_P007_S007 

ACquisition Start; 12/17/2008 8:39:46 AM 
Elapsed Live Time: 100.46 sec Elapsed Real Time: 120.00 sec 

-~-~-~-~----

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

-;c-:----;--;; --- 
SE-75 1 .00 0.057 +/- 0_0032 
SE-7S 264.66 0.299 +/ 0.0066 
SE-75 279 _54 0.307 +/- 0.0069 
SE-75 400.66 0_425 +/- 0_0110 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*w. Spectrum Validity Test warnings .*
Peak Fit Test failed; some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/17/2008 8:41:47 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHI1 Peak Peak Net Area Fit 
ikeV) Area Counts (keV) centroid Efficiency %Uncert. 

49.44 1167 6221 2.13 100_75 2.381E-007 12.01 
59.34 Y 74911 7085 1.21 120.51 2.237E-006 1. 24 

M 94_56 Y 12970 13675 1.51 190.89 6.875E-005 2.17 77_64 
m 98.57 Y 49240 17941 1. 51 198 _91 8.220E-OOS 1. 82 
m 100.75 Y 7539 15736 1.52 203.27 8.971E-005 2.69 
m 103.21 Y 34594 13537 1. 52 208_19 9.826E-005 1. 80 
M 110.96 Y 12659 8504 1.36 223.68 1_251E-004 2_26 86.55 
m 1l4.48 Y 10560 8471 1. 37 230 _71 1. 370E-004 2.36 
m 116.54 Y 9506 7859 1.37 234.82 1.437E-004 2_30 
m 120.45 Y 2506 7020 1. 38 242_63 1.561E-004 3.82 
m 122.81 Y 1383 7417 1. 38 247.36 1. 633E- 004 5.79 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 125.16 Y 4945 7037 1. 38 252.06 1. 702E-004 2.74 
m 129.17 Y 23588 5990 1. 39 260.07 1.812E-004 2.05 
M 144.06 Y 1447 4723 1.09 289.82 2.308E-004 4.59 1.69 
m 146.13 Y 1191 5283 1.10 293.96 2.383E-004 5.29 
m 148.44 Y 3167 4803 1.10 298.58 2.463E-004 2.85 
M 161.13 Y 1359 4246 1. 20 323.94 2.827E-004 7.07 4.08 
m 164.65 Y 1199 7873 1.20 330.96 2.9078-004 6.46 
m 169.62 Y 285 7641 1.21 340.89 3.006E-004 16.55 
m 171.28 Y 1085 7574 1.21 344.21 3.0358 004 6.74 

178.98 Y 482 4327 1.10 359.60 3.1S1E-004 24.44 
189.26 Y 709 4772 1.11 380.14 3.257E-004 18.10 
195.48 Y 857 4103 1.19 392.57 3.299E-004 13 .67 

M 203.46 Y SlS2 3779 1.18 408.51 3.331E-004 2.69 1.14 
m 207.90 Y 17242 2966 1.18 417.40 3.3398-004 2.17 
M 237.78 Y 186 1782 0.95 477.11 3.282E-004 25.78 0.83 
m 243.04 Y 201 2168 0.96 487.62 3.2588-004 24.20 

255.26 Y 767 2159 1. 24 512.02 3.192E-004 11. 68 
267.41 Y 498 1857 1. 33 536.30 3.1098-004 16.05 
297.34 Y 446 1354 1.58 596.12 2.873E-004 15.06 
311. 76 Y 845 1427 1. 06 624.94 2.775E-004 8.78 
323.95 Y 296 1410 1.07 649.28 2 .6948~004 23.68 

M 332.66 Y 5852 1272 1. 31 666.70 2.6388-004 1.84 4.26 
m 335.60 Y 2462 1172 1. 32 672.57 2.619E-004 2.60 
m 341. 38 Y 719 1214 1.32 684.11 2.583E~004 5.36 
m 344.94 Y 5172 1139 1. 33 691.24 2.S62E-004 1. 91 
M 361. 85 Y 145 868 1. 25 725.03 2.463E-004 18.63 0.79 
m 366.89 Y 762 948 1.25 735.10 2.43SE-004 5.89 
m 368.45 Y 1372 997 1. 25 738.22 2.427E-004 3.97 
M 375.00 Y 13420 1048 1. 28 751.30 2.392E-004 1.48 9.83 
m 380.09 Y 2617 702 1. 28 761.48 2.365E-004 2.49 
m 382.71 Y 2297 607 1. 29 766.70 2.352E-004 2.61 

392.87 Y 4657 605 1.54 787.01 2.301E-004 2.22 
413.64 Y 12397 441 1. 42 828.51 2.196E-004 1. 56 

M 422.51 Y 868 274 1.19 846.23 2.1S2E-004 4.27 2.18 
m 426.55 Y 200 250 1.19 854.31 2.133E-004 9.77 

451.42 Y 1461 198 1. 31 904.02 2.024E-004 3.57 
618.92 Y 138 32 1.36 1238.73 1.575E~004 12.12 

M 639.93 Y 53 28 1. 46 1280.71 1.5418-004 16.64 1. 43 
m 645.83 Y 92 25 1.46 1292 . 50 1.5328-004 11.91 
m 652.63 Y 110 28 1.47 1306.09 1.522E-Q04 10.73 
m 658.65 Y 68 29 1.47 1318.13 1. 513E-004 14 .58 
m 662.41 Y 665 29 1. 47 1325.63 1.5088-004 4.45 

688.97 Y 37 32 1. 37 1378.71 1. 472E-004 33.12 
721. 92 Y 278 40 1. 39 1444.56 1. 433E-004 7.95 
756.23 Y 32 13 1.02 1513 .11 1.396E-004 28.06 
769.40 Y 87 16 1.44 1539.42 1.383E-004 14 .99 

2235.79 11980 57 1. 05 4469.71 4.24SE-005 1.54 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.20 +/ 0.01 

Y Peak Identified by NID 
M First peak in a mUltiplet region 
m : Other peak in a multiplet region 
F Fitted singlet 
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? Adj~cent peak noted 

Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


-.~..--.•. ..--~.---~...-~ 
n on < 2.439E-002 +/. 1. 8% < 2.323E-005 < 1.124E-015 

Pulser < O.OOOE+OOO +/. 0.0% < O.OOOE+OOO 

Na-22 < 3.574E-002 +/ 2.0% < 3.404E-00S < S.647E-012 

Al-26 < 4.385E-002 +/. 15.5% < 4.176E-005 < 2.306E'·OO6 

K-40 < 3.013E-001 +/- 5.0% < 2.870E-004 < 4.701E·OO2 

Co-57 

Co-60 < 3.349E·002 +/. 2.6% < 3.190E-00S < 2. 937E· 011 

Se-75 < 1. 992E 001 +/- 1. 9% < 1.897E-004 < 1. 370E·Oll 

Kr-85 < 1.23SE+001 +/- 3.1% < 1.176E-002 < 3.112E-008 

Sr-90 2.139E·OOl +/ 45.2% 2.D37E·004 1.550E·D09 

Sb-125 < 2. 44SE- 001 +/- 2.3% < 2.331E-004 < 2.355E-OI0 

Ba-133 < 1.664E-OOl +/- 1.7% < 1. S8SE· 004 < 6.S74E-OIO 

CS-134 < 2.574E-002 +/ 1. 8% < 2.4S2E·OOS < 1. 964E·Oll 

Cs-137 2.139E-OOl +/- 45.2% 2.037E-004 2.438E-009 

Eu-1S2 < 8.222E-002 +/- 3.7% < 7.831E·OOS < 4.621E-OIO 

Eu-154 < 1.021E-00l +/ 2.2% < 9.719E-005 < 3.827E·OIO 

Ho-166m < 2.522E·OO2 +/- 2.2% < 2.402E-005 < 1.402E-008 

Bi-207 < 2.703E-002 +/- 1.9% < 2.S75E-OOS < 4.920E-OIO 

Pb·210 < 5.790E+003 +/- 70.4% < 5.514E+OOO < 7.527E-OOS 

Ra-226 < 9.736E·OO2 +/ 2.3% < 9.272E-005 < 9.736E-008 

Ac-227 < 6.603E-OOl +/- 8.3\ < 6.288E-004 < 9.046E-009 

Th-230 < 3.290E+002 +/- 8.6% < 3.133E-00l < 1.612E·OO2 

Pa-231 < 3.841E+OOO +/- 11.2% < 3.658E-003 < 8.028E-005 

Th-232 < 8.632E 002 +/- :L4% < 8.221E-00S < 7.778E-OOl 

U-232 2.943E-OOl +/- 25.9% 2.803E-004 1. 36 3E- 008 

U-233 < 2.49SE+OO3 +/- 2.9% < 2.376E+OOO < 2.54SE·OOl 

Pa-234 < 1. 440E-OOl +/- 12.2% < 1. 372E-004 

Pa-234m < 2.142E+002 +/- 2.U < 2.040E 001 

U·234 < O.OOOE+QOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

U-235 < 2. 113E-00l +/- 2.6% < 2.012E-004 < 9.655E-002 

Np-237 1.20BE+OOO +/. 13.2% 1.150E-003 1. 691E-003 

Pu-238 < 1.420E+004 +/- 2.8% < 1. 352E+00l < 8.207E-004 

U·238 < 2.S89E+00O +/- 2.2% < 2.465E·003 < 7.610E+OOO 

Pu 239 1.125E+006 +/- 3.5% 1.071E+OO3 1.789E+00l 

Pu-239B 8.509E+005 + I· 1. 4% 8.104E+002 1.353E+00l 

U-239 < 3.504E+004 +/- 85.6% < 3.337E+001 

l'u-240 5.711E+004 +/ 34.4% 5.439E+001 2.484E-OOl 

Am-241 2.228E+005 +/- 8.2% 2.122E+OO2 6.416E·002 

Am-241B 2.114E+005 +/ 4.2% 2.014E+OO2 6.089E-002 

Pu-241 1.S61E+006 +/- 4.2 %- 1.487E+003 1. 502E-002 

Pu-241B 2.191E+OO6 +/ 3.0% 2.087E+OO3 2.108E-002 

Pu-242 < O.OOOE+OOO +/. 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 7.395E-OOl +/- 1. 9% < 7.043E·OO4 < 3.660E-006 

Cm-243 < 7.627E-001 +/ 3.4% < 7.264E-004 < 1. 464E·008 

Cm-244 < 2.670E+004 +/- 14.2% < 2.543E+OO1 < 3.257E-004 

Cm-245 < 1.269E+00O +/. 7.7% < 1. 20SE-003 < 7.294E-006 

Cm-247 < 1.119E-00l +/ 8.5% < 1.06SE-004 < 1.197E-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


C{-249 ::--i~3 19E:001+/ - 3.5% < 1.256E-004 < 3. 008 
Cf-251 < 7.25IE-001 +/- 5.7% < 6.908E-C04 < 4.534E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< MDA 


@ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.79E+001 + 6.19B-COI 1.07E+OOI +- 1.68E-00I 

Beta: 1.17E+002 +- 8.49E+000 Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


-
129.30 7.39E+OOO +- 3.11E-001 

203,55 9,74E+OOO +- 3.12E-00I 

375.05 1.29E+001 +- 3,23E-001 
413.71 1.38E+001 +- 3.73E-OOI 
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.1-- -,--- ------------ --- -------1 
Segment 8 Results 

1----------- .-- .. ------------.--- --I 

Segment: 8 Detector: DET01 Position: 8 
C:\Canberra\NDA2k\Data\00000190_CNTR0001_DCAT0002 PROCOOAG ANLZ0003 P008 S008 

Acquisition Start: 12/17/2008 8:43:57 AM 
Elapsed Live Time: 113.12 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results 

Calibration Description: 55 Gal Galv Bl.S zero attenuation 
Calibration Date: 11/24/2008 8: 25: 22 At-! 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.375 +/. 0.0064 
SE 75 264.66 0.526 +/- 0.0080 
SE-75 279.54 0.529 +/- 0.0092 
SE··75 400.66 0.585 +/- 0.0125 

Errors quoted at 1.000 sigma 

*********************** Peak AnalysiS Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak 1 s fit chi-square exceeds limit of 3.0 

peak AnalYSis performed on: 12/17/2008 8:45:59 AM 

Peak Analysis From Channel: 80 to Channel, 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.35 Y 21412 3109 1.20 120.55 9.284E-005 1. 37 
66.98 Y 207 1857 1.05 135.80 1.243E-004 32.56 

t-! 94.60 Y 3715 6649 1. 57 190.98 2.31lE-004 4.09 23.01 
m 98.59 Y 13304 9383 1.57 198.95 2.440E-004 3.13 
m 100.76 Y 2091 9194 1. 58 203.30 2.507E-004 5.16 
m 103.23 Y 8983 7223 1. 58 208.23 2.580E-004 3.07 
M 110.96 Y 3543 4871 1.54 223.67 2.789E-004 2.30 9.17 
m 114.53 Y 2552 7731 1.55 230.80 2.875E-OQ4 3.15 
m 116.44 Y 2260 6721 1. 55 234.63 2.919E-004 3.40 
t-! 125.19 Y 1019 2910 1.03 252.11 3.097E-004 5.01 8.45 

"' 129.23 Y 6422 2938 1. 04 260.18 3.167E-004 1. 79 
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J 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keY) Area Counts (keV) centroid Efficiency %Uncert. 

M 146.29 Y 254 2274 1.01 294.27 3.423E~004 23.83 6.11 
m 148.47 Y 875 2484 1. 02 298.63 3.451E~004 17.54 

195.48 Y 203 1979 1.11 392.57 3. 721E~004 34.95 
M 203.51 Y 1333 1590 1.11 408.62 3. 721E~004 3.60 2.13 
m 207.96 Y 4717 1541 1.12 417.51 3.718E·004 1.93 

255.24 Y 237 775 1.27 511.99 3.560E~OO4 19.03 
267.35 Y 118 674 1.52 536.18 3.494E-004 33.73 
311.91 Y 132 664 1.20 625.22 3.205E-004 30.81 

M 332.69 Y 1506 613 1.28 666.75 3.074E-004 3.00 1.99 
m 335.69 Y 576 571 1. 28 672.75 3.056E-Q04 5.06 
m 341.40 Y 194 590 1.29 684.16 3.021E-004 10.79 
m 344.97 Y 1303 556 1.29 691.30 2.999E-004 3.21 

368.45 Y 480 494 1.26 738.21 2.859E-004 9.04 
M 375.04 Y 3495 391 1.28 751.38 2.821E-004 2.04 2.31 
m 380.09 Y 674 271 1.29 761.48 2.792E-004 4.32 
m 382.81 Y 578 238 1.29 766.90 2.777E-004 4.67 

392.89 Y 1303 196 1. 44 787.05 2.721E-004 3.56 
M 413.67 Y 3057 100 1. 36 828.58 2.609E-004 3.79 1. 32 
m 419.06 Y 26 83 1. 36 839.35 2.S82E-004 33.58 
m 422.49 Y 259 80 1. 37 846.20 2.564E-004 7.57 
m 426.62 'i 47 68 1. 37 854.46 2.S43E-004 20.76 

451.44 Y 359 70 1. 56 904.06 2.423E-004 6.81 
619.07 Y 41 20 0.90 1239.03 1. 827E-004 24.21 
639.97 Y 37 12 1.19 1280.78 1. 774E-004 22.85 
662.42 Y 161 17 1.32 1325.64 1.720E-004 9.17 
722.02 Y 87 8 1. 59 1444.76 1.596E-004 12.46 

2235.80 11980 21 1. 03 4469.73 1. OS2E-004 1.46 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 07 +/ 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m ; Other peak in a multiplet region 
F Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID!MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe 
Pulser 

~-;l:429E002+/ -
< O.OOOE+OOO +1 0.0% 

< 
< 

2. 313E-005 
O.OOOE+OOO 

< l.120E-OlS 

Na-22 
AI-26 

< 

< 

1.B17E-002 
2.783E-002 

+/
+1

1.9% 
18.8% 

< 
< 

1.730E-005 
2.650E-005 

< 

< 
2.870E-012 
1.464E 006 

K-40 
Co-57 

< 

< 
2.903E-OOI 
1.663E-OOl 

+/
+1

5.3% 
4.5% 

< 
< 

2.765E-004 
1.584E-004 

< 

< 

4.528E-002 
1.946E-Oll 

Co-60 < 2.B13E-002 +/ 2,5% < 2.679E-005 < 2.467E-Oll 
Se-75 < l.289E-OOl +/ 1. 8% < 1. 227E-004 < S.865E-012 
Kr-85 < 7.640E+OOO +/ 3.0% < 7.276E-003 < 1.925E-008 
8r-90 < 3.78SE-002 +/ 2.2% < 3.604E-005 < 2.744E-OIO 
Sb-125 
Ba-l33 

< 
< 

1.324E-OOl 
l.07lE-OOl 

+/
+1

1. 9% 
1.H 

< 

< 
1.261E-004 
1.020E-004 

< 

< 
1.274E-OIO 
4.229E-OIO 

Cs-134 < 2.4S3E-002 +/ 1.8% < 2,336E 005 < 1. 872E-Oll 
X Cs-137 

Eu-lS2 
Eu-lS4 

< 

< 

1.041E-OOl 
5.1B7E-002 

+/
+1

3.8% 
2.1% 

< 
< 

9.910E-005 
4.940E 005 

< 

< 
S.84BE-OIO 
1.945E-OlO 

Ho-166m 
Bi-207 

< 

< 
2.933E-002 
2.32SE-002 

+/
+1

;:; .3% 
2.1% 

< 
< 

2.793E-005 
2,214E-005 

< 

< 

1.63lE-OOB 
4.2328-010 

Pb-ZIO < 1.574E+OOl +1 259.0% < 1.499E-002 < 2,04GE-D07 
Ra-226 
Ac-227 

< 

< 

5.641E-002 
4.S02E-OOI 

+/
+1

2.4% 
8.3% 

< 

< 
S.373E-005 
4.287E-004 

< 
< 

5.64lE-00a 
6.167E-009 

Th-230 
Pa-23l < 

9.846E+OOI 
2.624E+ODO 

+/
+1

92.2% 
11.2% < 

9.377E-002 
2.499E-003 < 

4.825E-003 
S.48SE-OOS 

Th-232 
U-232 

< 

< 

8.S71E-002 
8.702E-002 

+/
+1

2.3% 
2.3% 

< 
< 

8.l63E-005 
B.288E-00S 

< 

< 
7. 722E-00I 
4.029E-009 

U-233 
Pa-234 

< 

< 

1.704E+003 +/
1,OlBE-OOl +1

3.0% 
12.2% 

< 
< 

1.622E+000 
9.692E-005 

< 1.738E-OOl 

Pa-234m < 1.500E+002 +/ 2.1% < 1.429E-OOl 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.S75E-OOI +/ 2.9% < 1.500E-004 < 7.198E-002 

X Np-237 
Pu-238 
U-238 

< 
< 

1.057E+004 +/
2,172E+OOO +1

3.1% 
2.1% 

< 

< 
1.007E+001 
2.068E-003 

< 

< 

6. llOE- 004 
6.38SE+OOO 

Pu-239 2,854E+005 +/ 3.9% 2.718E+002 4.S38E+OOO 
Pu-239B 1.888E+005 +/ 2.1% 1.798E+002 3.00lE+OOO 
U-239 < 4.769E+OOI +/ 308.3% < 4.542E-002 

X Pu-240 
Am-241 S.9S6E+004 +/ 7.8% S.672E+OOI 1.7lSE-002 
Am-24lB 3.763E+004 +/ 11.9% 3.584E+OOI 1,OB4E-002 
pu-241 3.078E+005 +/ 17.8% 2.932E+002 2.96lE-003 
Pu-24lB 
Pu-242 < 

5.4858+005 
O.OOOE+OOO 

+/
+1

3.2% 
0.0% < 

S.224E+002 
O.OOOE+OOO < 

5.277E-003 
O.OOOE+OOO 

Am-243 
Cm-243 

< 
< 

3.4478-001 
S.190E-001 

+/
+1

57.8% 
3.3% 

< 

< 

3.283E-004 
4.943E-004 

< 
< 

1. 706E-- 006 
9.965E-009 

Cm-244 
Cm245 

< 
< 

2,930E+004 
9.6S18-001 

+/
+1

14.2% 
7.8% 

< 

< 

2.790E+001 
9,191E-004 

< 
< 

3.575E-004 
5.549E-006 

Cffi-247 < S.887E-002 +/ 8.5% < 5.607E-005 < 6.299E-004 
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~uclid"" Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 
 9 

..-._-
Cf ··249 ~.. 86 iE=CJ02+/ 3.4% e 6.536E-005 < 1.661E-008 
Cf-251 e 5.371E-001 +/- 5.8% < 5.115E-004 e 3.357E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

*********~******* Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 


Pu-239 4.54E+000 +- 1.76E-001 1.78E+000 +- 3.48E-002 


Beta: 1.72E+002 +- 8.45E+000 Alpha: 1.00E+000 + O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 1.lSE+OOO + 4.55E-002 
203.55 2.25E+000 +- 9.65E-002 
375.05 2.85E+000 +- 7.75E-002 
413.71 2.86E+000 +- 1.22E001 
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1---;---------------------------------------- --------------------------1 
1 Segment 9 Results I
1---------- ----- - --- - ----- ---- -- ----- -- --- ---I 

Segment: 9 Detector: DETOl Poai tion: 9 
C: \Canberra \NDA2k \Data \ 00000 190_CNTROOO 1_DCAT0002 PROCOOAG_ ANLZ0003 _P009_ S009 

Acquisition Start: 12/17/2008 8:48:09 AM 

Elapsed Live Time: 117.60 sec Elapsed Real Time: 120_00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8 :25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o . 3 75~ -·:;T·:-o-:0o62

SE-75 264.66 0.526 +/- 0.0079 
88-75 279.54 0.534 +/- 0.0090 
SE-75 400.66 0.593 +/- 0_0122 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on~ 12/17/2008 8:50:10 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency lUncert. 

59.34 y 2793 1058 1.32 120.53 1. 304E-005 2.78 
M 98.60 Y 438 3329 1.09 198.98 1.872E-004 10.65 0,54 
m 103.19 Y 272 3015 1.09 208.15 2.105E-004 13.71 

129.22 Y 182 1032 1.04 260.16 3.115E-004 26.12 
375.08 Y 46 101 1.33 751.46 2.878E-004 35.18 
413.58 Y 60 24 1.50 828.40 2.697E-004 18.32 

2235.86 11980 4 1.02 4469.84 5.269E-005 1.43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 02 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m .- Other peak in a multiplet region 
F Fitted Singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide 

.-------~ 

n on Fe 
Pulser 
Na-22 
Al-26 
K-40 
Co-57 
Co-60 
Se-75 
Kr-85 
Sr-90 
Sb-125 
Ba-133 
Cs-134 
Cs-137 
Eu-152 
Eu-154 
HO-166m 
Bi-207 
Pb-2l0 
Ra~~226 

AC-227 
Th-230 
Pa-231 
Th-232 
U-232 
U-233 
Pa-234 
Pa-234m 
U-234 
U-235 
Np~237 

Pu-238 
U-238 
Pu-239 
Pu-239B 
U-239 
Pu-240 
Am-241 
Am-241B 
Pu-241 
Pu-241B 
Pu~~242 

Am-243 
Cm-243 
Cm-244 
Cm-245 
Cm-247 

Total Activity 
(uCi) 

~1-.8 05E-=OO2+! 
< O.OOOE+OOO +/ 
< 1.797E-002 +/
< 2.211E-002 +/ 
< 2~300E-OOl +/
< 1.130E-001 +/ 
• 3.199E-002 +/
< 8.095E-002 +/
• 4.363E+OOO +/
< 2.321E-002 +/
< 5.625E-002 +/ 
< 6.522E-002 +/
< 1.502E-002 +/ 
< 2.321E-002 +/
< 7.60SE-002 +/
< 5.132E-002 +/ 
< 2.559E-002 +/
< 1.784E-002 +/
< 4.234E+002 +/
< 3~722E-002 +/ 
< 2.850E-001 +/
< 1.383E+002 +/~~ 

< 1.742E+000 +/
< 5~449E-002 +/~ 

< 5.449E-002 +/
< 1~001E+003 +/
< 1.073E-001 +/ 
< 1.52SE+002 +/
< O.OOOE+OOO +/ 
< 9~927E-002 +/
< 1.286E-001 +/
< 6.890E+003 +/
< 1.91SE+000 +/

3.633E+003 +/ 
< 3.839E+003 +/
< 2.800E+003 +/ 

1.344E+002 +/
1. 735E+003 +/.~ 

< 3.S74E+004 +/
< 1.083E+004 +/
< O.OOOE+OOO +/
< 3.444E-001 +/
< 3~S52B-OOI +/
< 2.488E+004 +/
< 6.2241-001 +/
< 3.103E-002 +/

%Error Concentration Mass 
(uCi/g) g 

1.9% < 1.719E-005 < 8.322E-016 
0.0. < O.OOOE+OOO 
1.9% < 1.712E-005 < 2~840E-012 

19~6lr • 2.106E-OOS < 1.163E-006 
5.3% < 2.191E-004 < 3.588E-002 
4.5% < 1.077E-004 < 1.323E-Oll 
1.7% < 3.047E-005 < 2. 806E-Oll 
2.3% < 7. nOE 005 < 5.569E-012 
3.2,\ < 4.155E-003 < 1.100E-OOS 
2.3% < 2.211E-OOS < 1.683E-010 
2.1% < 5.357E-005 < 5.411E-Ol1 
1.8% < 6. 211E-005 < 2~576E-010 
1. 9% < 1.431E-005 < 1.146E-Ol1 
2.3% < 2.211E-005 < 2.646E-010 
3.8%' < 7.243E-005 < 4.274E-010 
2 ~ 1% < 4.888E-005 < 1.924E-010 
2.5% < 2.438E-005 < 1.423E-008 
2 ~ 4% < 1. 699E-00S < 3~246E-010 

311.1% < 4.033E-001 < S.505E-006 
2.6% < 3.545E-005 < 3. 722E-OOB 
B.S% < 2.71SE-004 < 3.90SE-009 
9.1% < 1. 317E-00I < 6.776E-003 

11 .3% < 1.659E-003 < 3. 641E-005 
2.5% < 5.190E-00S < 4.910E-001 
2.5% < S.190E-00S < 2.S23E-009 
4.1% < 9.530E-001 < 1.021E-00I 

12.2% < 1.022E-004 
2.1% < 1. 452E-001 
0.0% < O.OOOE+OOO < O.OOOE+OOO 
4.1% < 9.4SSE-OOS < 4.537E-002 
2.2% < 1~225E-004 < 1.801E-004 
4.3% < 6.562E+000 < 3.983E-004 
2.1% < 1.824E-003 < S.631E+OOO 

27.5% 3.460E+OOO 5.776E-002 
18.9% < 3.656E+000 < 6.103E-002 

370.1% < 2.667E+000 

154.2% 1. 280E-001 3~871E-005 

15.1% 1. 653E+000 4.99SE-004 
4~3% < 3.404E+00I < 3.438E-004 
3.5% < 1. 0318+001 < 1.042E-004 
0.0% < O.OOOE+OOO < O.OOOE+OOO 
2.2% < 3.280E-004 < 1.705E-006 
3.6% < 3.383E-004 < 6.819E-009 

14.1% < 2.3701+001 < 3.036E-004 
8.4% < 5.928E-004 < 3.579E-006 
8.5% < 2.955E-005 < 3.320E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCl) (uCi/g) g 


Cf-249 ;;-3-:7-92E~002 +1- 3.5% < 3.611E-005 < 9.1 009 
Cf-251 e 3.430E-00I +/- 6.6% < 3.267E-004 e 2.144E-007 

? Nuclide is part of an undetermined solution~ 

X Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< MDA 


@ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 


***************** Self Absorption Correction Results ****************** 


Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU-239 5.78E-002 +- 1.59E-002 4.12E-002 +- 5.87E-003 

Beta: 7.32E+001 +- 5.99E+001 Alpha: 1.00E+000 + O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (gl 


129.30 3.31E-002 +- 8.74E-003 
375.05 3.70E-002 +- 1.30E-002 
413.71 5.42E-002 +- 1. 00E-002 



0 
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l-- ------ - ------ ---- ----.- ------ ------------------ - ---- - --I 
I Segment 10 Results I 
I - - -- - ---- - --------- - -- - - ---- - -- - ---- - --I 

Segment: 10 Detector: DBTOI Position: 10 
C: \Canberra \NDA2k\Data \00000190 CNTROOOl_DCAT0002 PROCOOAG_Jl.NLZ0003_POlO_SOlO 

Acquisition Start: 12/17/2008 8:52:20 AM 
Elapsed Live Time: 118.17 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 ° . :3 24-+7-=-0:'00 5-5
SE-75 264.66 0.483 +/- 0.0072 

SE-75 279.54 0.485 +/- 0.0083 

SE-75 400.66 0.535 +/- 0.0112 


Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/17/2008 8:54:22 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity~ 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts {keV) centroid Efficiency %Uncert. 

59.37 Y 1127 739 1.25 120.57 5.649E-006 4.73 
2235.85 11980 2 1.01 4469.82 5.116E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +1- 0.01 

Y Peak Identified by NID 
M First peak in a mUltiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1,000 sigma 
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'*****l****************** NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

{uCi) (uCi/gl 9 


~.~-.~.~.---_. 
n on Fe < 1.633E-002 +/- 1. 9% < 1. 555E- 005 < 7.528E-OIG 

Pulser < O.OOOE+OOO +/- O.O%- < O.OOOE+OOO 

Na-22 < 1.983E-002 +/- 1. 9% < 1.889E-005 < 3.134E-012 

Al-26 < 2o429E-002 +/- 19.8% < 2.313E-005 < I.278E-006 

K·40 < 2.698E-OOI +/- 5.3% < 2.570E-004 < 4.209E-002 

Co-57 < 9.577E·002 +/ 4.6% < 9.121E-·005 < I.12GE-Oll 

Co-60 < 2.043E-002 +/ 2.5% < 1.946E-005 < 1. 792E-Oll 

Se-75 < 6.587E-002 +/ - 2.2% < 6.273E-OOS < 4.532E-012 

Kr-85 < 5.09BE+OOO +/- 3.3% < 4.eSSE-003 < 1.285E-008 

Sr-90 < 2.001E-002 +/ - 2.4% < 1.906E-OOS < 1.451E-OI0 

Sb-125 < 4.796E-002 +/ - 2.2% < 4.568E-OOS < 4.614E-Oll 

Ba-B3 < 4. S4lE-002 +/- 1,8%: < 4.324E-005 < 1. 794E-010 

Cs-134 < 1.712E-002 +/ - 2.5% < 1.630E-005 < 1.30GE-Oll 

Cs-137 < 2.001E-002 +/- 2.4% < L 906E-OOS < 2.2818-010 

Eu-152 < L OIIE-OOl +/ 3.8%- < 9 .625E!-~OO5 < 5.680E-OlO 

Eu-lS4 < S.663E-002 +/ - 2.1% < 5.393E-005 < 2.124E-OIO 

Ho-166m < 3.420E-002 +/- 2.4% < 3.25BE-005 < 1. 902E-OOB 

Bi-207 < 2.020E-002 +/ - 2.4%: < 1.924E-005 < 3.677E-OI0 

Pb-210 < 8.174E+002 +/- 308.2% < 7.78SE-001 < 1.063E-005 

Ra-226 < 4.23SE-002 +/ - 2.7% < 4.033E-005 < 4.235E-008 

Ac-227 < 2.023E-001 +/ 8.5% < 1. 926E- 004 < 2.77lE-009 

Th-230 < 1. 053E+002 +/ 9.0% < 1.OO3E-OOl < S.160E-003 

Pa-231 < L 348E+OOO +/- 11. 3% < L284E-003 < 2.817E-OOS 

Th-232 < 3.808E-002 +/- 2.6% < 3.626E-005 < 3.431E-OOI 

U-232 < 3.808E-002 +/- 2.6% < 3.626E-00S < 1.763E-009 

U-233 < 7.606E+002 +/- 4.0% < 7.244E-OOI < 7.7588-002 

Pa-234 < B.463E-002 +/ - 12.2% < 8.060E-005 

Pa-234m < 8.869E+OOl +/- 2.1% < 8.446E·OO2 

U-234 < O.OOOE+OOO +/- O.O%- < O.OOOE+OOO < O.OOOE+OOO 

U-235 < 7.012E-G02 +/- 3.9% < 6.678E-005 < 3.2048-002 

Np-237 < 1. 007E-001 +/ 2.2% < 9.593E-005 < 1.410E-004 

Pu-238 < 5.1318+003 +/- 4.2% < 4.8S7E+00O < 2.9668-004 

U-238 < 2.061E+OOO +/- 2.2% < 1.963E-003 < 6.060E+OOO 

Pu-239 < 1.013E+003 +/- 3.7% < 9.649E-OOI < 1. 611E-002 

Pu-239B < 3.4898+003 +/ 18.8% < 3.322E+000 < 5.546E-002 

U-239 < 6.089E+OO3 +/ 366.8% < S.799E+OOO 

l'u-240 < 2.064E+OO3 +/- 13.3% < 1.965E+000 < 8.976E-003 

Am-241 1.252E+002 +/- 152.5% 1.I92E-OOl 3.6058-005 

Am-241B < 7.9688+002 +/- 14.4% < 7.5898-001 < 2.29SE-004 

Pu-241 < 2.672E+OO4 +/- 4.2% < 2.545E+001 < 2.571E-004 

Pu-241B < 7.1378+003 +/- 3.4% < 6.797E+OOO < 6.8658-005 

Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O_OOOE+OOO 

Am-243 < 2. 504E·· 001 +! - 2.2% < 2.38SE-004 < I.240E-006 

Cm-243 < 2.S83E-OOI +/ 3.5% < 2.460E-004 < 4.959E-009 

Cm-244 < 2.517E+OO4 +/- 14.1% < 2.397E+OOI < 3.071E-004 

Cm-245 < 4.636E-OOI +/- 6.3% < 4 _4lSE-004 < 2.6668-006 

Cm-247 < 2.446E-002 +/- 8.5% < 2.330E-005 < 2.618E-004 
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. . 

Nuclide Total Activity %Error Concentration Mass 


(uci) (uCi/g) 9 


Cf-249 < 2.787E-002 ./  3.5% < 2,6S5E-OOS < 6.74SE-009 
Ci-251 < 2.427E-ODl +/- 6.5% < 2.312E-004 < 1.S17E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< ; MDA 


@; ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3; 
'I'here are not enough peaks to do the calculation 

Absorption correction model: FULL 
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\- ------------ - ---- -----1 
Segment 11 Re suI t s'1----'----- - --- - .. - - --,I 

Segment: 11 Detector: DETOl Posi tion: 11 
C; \Canberra\NDA2k\Data \ 00000 190._CNTROOO 1_DCAT0002_PROCOOAG_ ANLZ0003 _PO 11_8011 

Acquisition Start, 12/17/2008 8,56,32 AM 

Elapsed Live Time, 118.51 sec Elapsed Real Time, 120.00 sec 


**k****************** Transmission Results *k************************ 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date, 11/24/2008 8,25,22 AM 

Nuclide Energy Transmission Ratio 
~.~'.-'.~~ ~----

136.00 0.163 +/ 0.0035 
SE-75 264.66 0.275 +/- 0.0044 
SE-75 279.54 0.289 +/ - 0.0054 
8£-75 400.66 0.315 +/- O. 0077 

Errors quoted at 1. 000 sigma 

*kk******************** Peak Analysis Results *kk******************** 

Peak Analysis Performed on, 12/17/2008 8,58,33 AM 

Peak Analysis From Channel: 80 to Channel, 8192 

Peak Search Sensitivity~ 3.00 


Energy 10 Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.41 Y 362 590 1.26 120.67 4.606E-006 11.45 
2235.89 11980 6 1. 01 4469.90 2.S61E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +1- 0.01 

y Peak Identified by N10~ 

M First peak in a multiplet region 
m Other peak in a multiplet region" 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 



----
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.
****.:.***************** NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

-~----.. ~-------

n on < 2.270E-002 +/- 1. 8% < 2,162E,005 < 1. C46E-Cl5 
Pulser < O.OOOE+OCO +/- 0.0% < O.OOOE+OOO 
Na-22 < 5.282E,003 +/- 2.0% < S.C31E-006 < 8.346E-On 
Al-26 < 2,764E-C02 +/- 15.1% < 2.632E-005 < 1.454E-006 
K-40 < 3.165E-COl +/ 5.0% < 3. OBE- 004 < 4.937E-002 
Co-57 < 7.866E-002 +/- 3.4% < 7.491E-OOS < 9.203E-012 
Co-60 < 2.490E-002 +/- 1.7% < 2.371E-OOS < 2,184E-Oll 
Se-75 < 6.466E-C02 +/- 1.8% < 6.1S8E-OOS < 4.449E-012 
Kr-85 < 4,384E+OCO +/- 3.0% < 4, 175E- 003 < 1,10SE-00S 
Sr-90 < 1.78CE-002 +/- 1. 9% < 1.695E-OOS < 1.290E-OIO 
Sb-125 < 5.778E-C02 +/- 2.1% < S,503E-OOS < 5, 559E- 011 
Ba-133 < 3.56SE-002 +/ 1.7% < 3,396E-OOS < 1.408E-OIO 
CS-134 < 1.623E-C02 +/- 1.9% < 1. 546E- 005 < 1. 239E-Oll 
Cs-137 < 1.780E-C02 +/- 1.9% < 1.69SE-005 < 2.029E-OIO 
EU-152 < 6,925E-002 +/- 2.1% < 6.595£-005 < 3.892E-OIO 
Eu-154 < 1. SOSE- 0 02 +/ 2.2% < 1.436£-005 < S,65GE-Oll 
Ho-166m < 5.565E-003 +/- 2.2% < 5.300E·006 < 3.094E'·009 
Bi-207 < 1,460E-002 +/- 2.0% < 1.39CE-00S < 2.657£-010 
Pb-210 < 1.CIOE+003 +/- 53.0% < 9.617E,·001 < 1. 313E· 005 
Ra-226 < 3.633£-002 +/- 2.2% < 3.46CE-005 < 3.633E-008 
Ac-227 < 2.097E-OOl +/- 8.3% < 1.997E'004 < 2.872E·009 
Th-23C < 9.73BE+001 +/- 8.6% < 9. 274E- 002 < 4.772£-003 
Pa-231 < 1.248E+000 +/- 11.2%: < 1.lS8E,·003 < 2.607E-005 
Th-232 < 4. SOlE· 002 +/- 2.1% < 4.287E-OOS < 4.056E-00l 
U-232 < 4.501E-002 +/- 2.1% < 4.287E-OOS < 2.084E-OC9 
U-233 < 7.179E+002 +/- 2.7% < 6.837E-00l < 7.322E-002 
Pa-234 < 1. 093E-OOI +/ 12.2% < 1.041E'OC4 
Pa-234m < 1.554E+002 +/- 2.1% < 1.480E-OCl 
U-234 < O.OOCE+OOO +/- O.C% < O.OOOE+OOC < O.OCOE+CCO 
U-23S < 6.794E-002 +/- 2.5% < 6.471E-005 < 3.105E-002 
Np-237 < 8.714E-002 +/- 1.9% < 8.300E-00S < 1.220E-004 
Pu-238 < 4,599£+003 +/ - 2.6% < 4.380E+00C < 2.658E-004 
U-238 < 2.156E+OOO +/- 2.2% < 2.054E-003 < G.339E+OCO 
Pu-239 < 9.331£+002 +/- 3.1% < 8.88GE-00l < 1.484E-002 
Pu-239B < 2.71SE+003 +/- 5.3% < 2.586E+OOO < 4.317E-002 
U·239 < 9.737E+OO3 +/- 65.1% < 9.274E+OCC 
Pu-240 < 1.680E+003 +/- 4.7% < 1.60CE+00C < 7.309E-C03 
Am-241 4.931E+00l +/- 26.0% 4, 69GE- 002 1.420E-OeS 
Am-241B < 6.269E+002 +/- 4.9% < S.971E-OOl < 1. 806E-OC4 
Pu-241 < 2.514E+004 +/- 2.8% < 2.39SE+COl < 2.419E-004 
Pu-241B < 6.704E+OO3 +/- 2.4% < 6.384E+OOC < 6.449E-005 
Pu-242 < C,OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am· 243 < 2.S31E 001 +/- 1. 8% < 2.410E-004 < 1.2S3E-006 
Cm-243 < 2.610E-OOl +/- 3.3 %- < 2.486E-004 < 5.012E-009 
Cm- 244 < S.3S7E+003 +/- 14.2-% < 5.102E+000 < 6.536E-OOS 
Cm-24S < 4.237E-001 +/- 7.7%- < 4.036E-004 < 2.437E··C06 
Cffi-247 < 1. 926E- 002 +/- 8.S% < 1.835E-OOS < 2.061E-C04 
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•Nuclide Total Activity %Error Concentration Mass 
{uCi} (uCi/g) g 

('[:'249 
Cf-251 

< 
< 2.332E-001 5.6% < 2.221E-004 

< 5.608E ·009 
< 1.458E-007 

? Nuclide is part of an undetermined solution 

X ~ Nuclide rejected by the interference analysis 

* -- Nuclide was manually edited 

< MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FlffiL 
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J----,-------- ------------- -------------------------------------------1 
1 Segment 12 Results I 

1------ - -- ---------- ---- - ------ ------ ------------- -------------1 
Segment: 12 Detector: DETOl Position; 12 
C:\Canberra\NDA2k\Data\00000190 CNTROOOl DCAT0002 PROCOOAG_ANLZ0003_P012_S012 

Acquisition Start: 12/17/2008 9:00:43 AM 
Elapsed Live Time: 118.70 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81,5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

~-c-T-;;--;;-----

SE-75 136.00 0.092 +/- 0.0022 
SE-75 264.66 0,153 +/- 0.0027 
SE-75 279.54 0.158 +/- 0.0035 
SE-·75 400,66 0,193 +/- 0,0056 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results 

Peak Analysis Performed on: 12/17/2008 9:02:45 AM 

Peak Analysis From Channel: BO to Channel: Bl92 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.46 Y 19B 399 1.09 120.76 1.24BE-004 16, B1 
2235.86 11980 9 0.98 4469.64 2.434E-005 1.42 

Reference Peak Correction factor (trom 2234.4 keV peak) is 1,01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mUltiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 



NID/MDA Report for SGSIOO 12/17/2008 9,02,46 AM Page 43 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on 
--~-.--~---

< 1.849E-002 +/ 1. 
-----.-~.~~~~.-~-

< 1,7618-005 < 8,523E-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 1.696B-002 +/ 2.0% < 1. 615E-005 < 2.679E-012 
Al-26 < 9.4398-003 +/ 16.0% < 8.9908-006 < 4. 965E- 007 
K-40 < 1.936E-00I rI 5.1% < L 844E-004 < 3.021E-002 
Co-57 < 6.535E-002 +/ 4.0% < 6.224E·005 < 7.646E-012 
Co-60 < 1.990E-002 +/ 1.7% < 1.8958-005 < 1. 745E-011 
Se-75 < 6.179£-002 +/ 2.5% < 5.884E-005 < 4.251E-012 
Kr-85 < 3.851E+000 +/ 3.3% < 3.668E-003 < 9.706E-009 
Sr-90 < 1.761E-002 +/ 2.2% < 1.677£-005 < 1.277E-OI0 
Sb-125 < 4.033E-002 +/ 2.4% < 3.641E-005 < 3_680E·011 
Ba-l33 < 2.577E-002 +/ 2.0% < 2.454E-005 < 1.018E-OI0 
Cs-134 < 1.424£-002 +/ 2.3% < 1. 356E-005 < 1.086E-011 
Cs-137 < 1.761E-002 +/ 2.2% < 1.677E-005 < 2.008E-OI0 
Eu-152 < 7.087E-002 +/ 2.7% < 6.7S0E-OOS < 3.983£-010 
£u-154 < 4.839E-002 +/ 2.2% < 4.6098-005 < 1.815E-010 
Ho-166m < 5.489E-003 +/ - 2.3% < 5.228E-006 < 3.052E-009 
8i-207 < 1. 353E-002 +/ 2.3% < 1. 288E-005 < 2.462E-010 
Pb-210 < 1.087E+QOO +/ 39.2% < 1.035£-003 < 1.413E-008 
Ra-226 < 3.035E-002 +/ 2.5% < 2.890E-005 < 3.035£-008 
Ac 227 < 1.960E-001 +/ 6.5% < 1.867E-004 < 2.685E-009 
Th-230 < 1.635E+001 +/~ 13.8% < 1. 557E-002 < 8.012£-004 
Pa 231 < 1.027E+00O +/ 11.3% < 9.763E-004 < 2.147E-005 
Th-232 < 2.175£-002 +/ 2.5% < 2.072£-005 < 1.960E-00I 
U-232 < 2.175E-002 +/ 2.5% < 2.072E-005 < 1.007E-009 
U-233 < 7.488E+002 +/ 3.2% < 7.131E-OOI < 7.637E-002 
Pa~234 < 1.02BE-00I +/ 12.2% < 9.792E-005 
Pa-234m < 1.359E+002 +/ 2.1% < L 294E-00I 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 6.474E-002 +/ 3.2% < 6.166E-005 < 2.959E-002 
Np-237 < 7.096E-002 +/ 2.3% < 6.758E-005 < 9.934E-005 
Pu-238 < 5.130E+003 +/ 3.1% < 4.886E+000 < 2.965£-004 
U-238 < 1.568E+000 +/ 2.1% < 1.494E-003 < 4.611E+000 
Pu·239 < 8.221E+002 +/ 3.7% < 7.829E-00I < 1.307E-002 
Pu-239B < 1.418£+003 +/ 6.3% < 1.351E+000 < 2.255£-002 
U-239 < 3.474E+000 +/ 49.2% < 3.309E-003 
Pu-240 < 1.027£+003 +/ 5.6. < 9.7778-001 < 4.466E-003 
Aro-241 9.968E-001 +/ 23.7% 9.493E-004 2.87lE-007 
Am-241B < 3.762E+002 +/ 5.8% < 3.583E-001 < 1. 084E- 004 
Pu-241 < 2.565£+004 +1 3.3% < 2.443E+00I < 2.467E-004 
Pu-241B < 7.326E+003 +/ 3.2% < 6.977E+000 < 7.048E-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < l.OlSE-OOl +/ 9.3% < 9.669E-OOS < 5.025E-007 
On-243 < 2.361E-00I +/ 3.7% < 2.267£-004 < 4.571E-009 
On-244 < 1.635E+004 +/ 14.1% < 1.557E+00I < 1.99SE-004 
On-24S < 4.470E-00I +/ 7.9% < 4.257E-004 < 2.570E-006 
On-247 < 1.714E-002 +/ 8.6% < 1.633E-005 < 1.834£-004 
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tluclide Total Activity 
(uCi) 

%-Error Concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-2Sl 

--:;-~.'--'--' 
< 1. Sl6E-002 +1 
< 2.439E-OOI +/ 5.9% 

< 
< 

1.729E-005 
2.323E-004 

< 
< 

4.395E-009 
1.S2SE-007 

? 
x 
* 

Nuclide 
Nuclide 
Nuclide 

is part of an undetermined solution 
rejected by the interference analysis 
was manually edited 

< ~ MDA 
@ ~ Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis 
There are not enough peaks to do 

Error 3: 
the calculation 

Absorption correction model: FULL 
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1- ----------------- ..-- - ------ - - --- --- ·---1'I . Segment 13 Results 
- ----.-.- - - -I1 

1 - - - - --------.-.-.----- - - 

Segment: 13 Detector: DETOI Position: 13 
C:\Canberra\NDA2k\Data\00000190_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P013_8013 

Acquisition Start: 12/17/2008 9:04;55 AM 
Elapsed I,i ve Time: 118.96 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81,S zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

8E-75 136.00 o.4i2---~i- 0.0066 
8E-75 264.66 0.481 +/- 0.0072 
8E-75 279.54 0.494 +/- 0.0083 
SE-75 400.66 0.544 +/- 0.0113 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/17/2008 9:06:56 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2235.88 11980 2 1. 01 4469.87 7.078E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCl/g) g 


-~-~--~- -~--

n on Fe < 2.284E-002 +/- 1.8% < 2.17SE-OOS < 1. OS3E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 1.734E-002 +/- 2.0% < 1.652E-QOS < 2. 740E-· 012 
Al-26 < 2.587E-002 +/~ 14.9% < 2.464E-OOS < 1.361E·OO6 
K-40 < 3.0S7E-001 +/- 4.9% < 2.911E-004 < 4.76SE-002 
Co-57 < S.324E-002 +/- 3.5% < 5.070E-OOS < 6.229E-012 
Co-60 < 2.644E-002 +/ 1.7% < 2.51SE-OOS < 2.319E-Oll 
8e-7S < 4.915E-002 +/- 1.9% < 4.681E-00S < 3.3S1E-012 
Kr-8S < 4.30SE+OOO +/- 3.1% < 4.100E-003 < 1.08SE-008 
Sr-90 < 1.917E-002 +/- 1.9% < 1.826E-·OOS < 1.390E-OIO 
Sb-125 < 2.897E-002 +/- 2.1% < 2.759E-OOS < 2.787E-Oll 
Ba-l33 < 2.376E-002 +/- 1.7% < 2.263E·OO5 < 9. 386E- 011 
Cs-134 < 1.10SE-002 +/- 1.8% < 1.0S5E-OOS < 8.4S2E-012 
Cs 137 < 1.917!l-002 +/ 1. 9% < 1.826E·OOS < 2.18SE-010 
Eu-1S2 < 5.397E-002 +/- 2.5% < S .140E-OOS < 3.033E-OIO 
Eu-lS4 < 4. 951E- 002 +/ 2,2% < 4.71SE-005 < 1.8S7E-010 
Ho-166m < 2.702E-002 +/- 2.3% < 2. S73E- 005 < 1.S02E-OOS 
Bi-·207 < 1.263E-002 +/- 2.0% < 1.203E-OOS < 2.299E-OIO 
Pb-2l0 < 1.601E+OOO +/- 36.7% < 1.524E-003 < 2.081E-008 
Ra-226 < 3.272E-002 +/- 2.2% < 3.116E-OOS < 3. 272E- 008 
Ae·227 < 1. 748E-OOI +/- 8.3% < 1.665E-004 < 2.39SE-009 
Tb-230 < 1.548E+OO1 + / - 13.0% < 1.474E-002 < 7.S8SE-004 
Pa-231 < 7.658E-001 +/- 11. 2% < 7.293E-004 < 1.600E-OOS 
Th-232 < 5.286E-002 +/ 2.2% < 5.034E-OOS < 4.763E-OOl 
U-232 < 5.286E-002 +/- 2.2% < 5.034E-OOS < 2.447E-009 
U-233 < 5.64SE+OO2 +/ 2.7% < 5.379E-OOI < 5.761E-002 
Pa-234 < 8.093E-002 +/- 12 .2% < 7.707E-005 
Pa-234m < 1.069E+OO2 +/- 2.1% < 1.01SE-OOI 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 5.506E-002 +/ 2.5% < S.243E-OOS < 2.516E-002 
Np-237 < S.493E-002 +/- 1.9% < 5.232E-OOS < 7.690E-OOS 
Pu-238 < 4.318E+OO3 +/- 2.6% < 4.113E+OOO < 2.496E-004 
U-238 < 2.00SE+OOO +/- 2.1% < 1. 912E··OO3 < 5.903E+OOO 
Pu-239 < 7.203E+OO2 +/- 3.2% < 6.860E-OOI < 1.145E-002 
Pu 239B < 1.125E+OO3 +/- 5.7% < 1.071E+OOO < 1. 789E-002 
U-239 < 6.675E+OOO +/- 45.8% < 6.357E-003 
Pu-240 < 8.264E+OO2 +/ 5.0% < 7.870E-OOl < 3.S95E·OO3 

Am-241 < 1. 987E-OOI +/- 15.6% < 1.892E-004 < 5.722E-008 

Am-241B < 3.004E+OO2 +/- 5.3% < 2.861E-OOI < 8.651E-005 

Pu-241 < 2.102E+OO4 +/- 2.8% < 2.001E+OOI < 2.022E-004 

Pu-241B < 6.420E+OO3 +/- 2.5% < 6.114E+OOO < 6.176E-OOS 

Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 9.414E-002 +/- 8.4% < B.965E-005 < 4.660E-007 

Cm-243 < 1.849E-OOI +/ - 3.3% < 1.761E-004 < 3.549E-009 

On-244 < 1.523E+OO4 +/- 14.1% < 1.450E+OO1 < 1. 858E-004 

On-245 < 3.768E-OOI +/- 7.7% < 3.588E-004 < 2.166E-006 

On-247 < 1.714E-002 +/- 8.5% < 1.632E-005 < 1.833E-Q04 
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. . 

Nuclide Total Activity 

{uCi) 
%Error Concentration 

(uCi/g) 
Mass 

g 

---
Cf-249 
Cf-251 

< 
< 

2.070E-002 
2.061E-001 

+/ 
+/

3.5% 
5.6% 

< 
< 

1. 972E- 005 
1.963E-004 

< 
< 

5.010E-009 
1. 288E- 007 

? 
X 
* 
<. 

@ ~ 

Nuclide is part of an undetermined solution 
Nuclide rejected by the interference analysis 
Nuclide was manually edited 
MDA 

Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis 
There are not enough peaks to do 

Error 3: 
the calculation 

Absorption correction model: FULL 
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I----~---------- ---- ------ - - ------------------------------------1 
I Segment 14 Results 1 

1---------------------------------------------------- ------------------1 
Segment: 14 Detector: DET01 Position: 14 
C: \Canberra \NDA2k\Data \00000190_CNTR0001 DCAT0002_PROCOOAG_ANLZ0003 P014__S014 

Acquisition Start: 12/17/2008 9:09:06 AN 

Elapsed Live 1'ime: 119.07 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AN 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.870 +/- 0.0130 
SE-75 264.66 0.892 +/- 0.0129 
SE-75 279.54 0.900 +/- 0.0141 
SE-75 400.66 0.909 +/- 0.0170 

Errors quoted at 1.000 sigma 

Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/17/2008 9:11:08 AN 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 

Energy ID Net Peak continuum FWHH Peak Peak Net Area Pit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2235.89 11980 2 0.97 4469.90 S.399E-OOS 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
H First peak in a multiplet region 
rn ~ Other peak in a mUltiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 



NID/MDA Report for 8GSIOO IV17/2008 9:11:10 AM Page 49 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uei/g) g 

-- ---
n on Fe < 1.706E-002 +/ 1.9% < 1.625E-005 < 7.864E-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 1.378E-002 +/ 2.0% < 1. 3l2E-005 < 2.177!::-O12 
Al-26 < 2.043E-002 +/ lS.2% < 1.946E-OOS < 1.075E-006 
K-40 < 2.987E-OOI +/ 5.0% < 2.845E-OQ4 < 4.660E-002 
Co-57 < 4.869E-002 +/ 3.4% < 4. 637E- 005 < 5.697E-012 
Co 60 < 3. 534E- 002 +/ 1.7% < 3.366E-005 < 3.099E-Oll 
8e-75 < 3.89lE-002 +/ 1. 8% < 3.705E-005 < 2.677E-012 
Kr-BS < 3.633E+OOO +/ 3.1% < 3.460E-003 < 9.156E-009 
Sr-90 < 1.950E-002 +/ 1"9% < 1.B57E-005 < 1.414E-01O 
8b-125 < 5.320E-002 +/ 2.1% < S.067E-OOS < 5.118E-Oll 
Ba-l33 < 2.162E-002 +/ 1.7% < 2.059E-005 < 8.541E·Oll 
Cs-134 < 1.346E-002 +/ 2.0% < 1.2B2E-005 < 1.027E·Oll 
CS-137 < 1. 950E- 002 +/ 1. 9% < 1.857E-005 < 2.223E-010 
Eu··152 < 5.268E 002 +/ 2.5% < 5 _ 017E- 005 < 2.96lE-OlO 
Eu-154 < 3.935E-002 +/ 2.2% < 3.748E-OOS < 1.476E-OIO 
Ho-166m < 1. 727E-002 +/ 2.3% < 1.645E-005 < 9.604E-009 
Bi·207 < 7.82SE-003 +/ 2.0% < 7.452E-006 < 1.424E-010 
Pb-2l0 < 8.447E+002 +/ 56.7% < 8.045E·-OOl < 1.098E-OOS 
Ra-226 < 3.790E-002 +/ 2.2% < 3.609E-OOS < 3.790E-008 
Ac-227 < 1.377E-00l +/ 8.3% < 1. 3llE- 004 < 1.886E-009 
Th'230 < 6.174E+001 +/ 8.6% < 5.880E-002 < 3.025E-003 
Pa-231 < 6.791E-OOl +/ 11.2% < 6.468E-004 < 1.419E-OOS 
Th-232 < 4.19GE-002 +/ 2.2% < 3.996E-OOS < 3.780E-OOl 
U-232 < 4.196E-Q02 +/ 2.2% < 3.996E-·OOS < 1.943E-009 
U-233 < 4.459E+002 +/ .. 2.7% < 4.247E-00I < 4.548E-002 
Pa-234 < 8.l74E-002 +/ 11. 5% < 7.785E-005 
Pa-234m < 1.6S4E+OO2 +/ 2.2% < 1.S76E-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.970E-002 +/ 2.5% < 3.781E-005 < 1.814E-002 
Np-237 < 4.838E-002 +/ 1. 9% < 4.60BE-OOS < 6.773E-005 
Pu-238 < 3.247E+003 +/ 2.6% < 3.093E+OOO < 1. 877E-004 
U-238 < 2.820E+OOO +/ 2.2% < 2. 686E- 003 < 8.291E+OOO 
Pu-239 < 6.071E+OO2 +/ 3.1% < 5.782E-OOl < 9.653E--003 
Pu-239B < 1.4BOE+003 +/ 5.4% < 1. 410E+OOO < 2.353E-002 
U-239 < 1.0998+004 +/ - 69.5% < 1.047E+OO1 
Pu-240 < 9.5l5E+002 +/ 4,7% < 9.062E-OOl < 4.139E-003 
Am-241 < 5.070E+000 +/ 25.0% < 4.82BE-003 < 1.460E-006 
Am-241B < 3.694E+002 +/ 5.0% < 3.Sl8E-OOl < 1.064E-004 
Pu-24l < 1.S88E+004 +/ 2.8% < 1.513E+OOl < 1.528E-004 
Pu-241B < 4.409E+003 +/ 2.4% < 4.199E+000 < 4.24lE-OOS 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.584E·-001 +/ 1. 8% < 1.S09E-004 < 7.841E-007 
Cm-243 < 1.634E-OOl +/ 3.3% < 1.S56E-004 < 3.137E-009 
Cm-244 < 9.453E+003 +/ 14.1% < 9.003E+OOO < 1.lS3E-004 
Cm-245 < 2.785E-OOl +/ 7.7% < 2.652E-004 < 1.60lE-006 
Cm-247 < 2.064E-002 +/ 8.5% < 1.966E-OOS < 2.208E-004 
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Nuclide Total Activity %Brror Concentration Mass 

(uCii (uCi/g) 


Cf -249- < 1.876E-002 +/- 3.5% < 1.787B-005 < 4.540E-009 
Cf-251 < 1.S15B-OOl +/- 5.61 < 1.442E-004 < 9.46GE-OOa 

? Nuclide is part of an undetermined solution 

x = Nuclide rejected by the interfeI'ence analysis

• Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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~ ----,------
Segment 15 Results 

1---------
Segment: 15 Detector: DBTOl Position: 15 
C: \Canberra \NOA2k\Oata \ 00000190_ CNTROOO 1_OCAT0002_PROCOOAG _.ANLZ0003 _ PO 15_SOlS 

Acquisition Start: 12/17/2008 9,13:18 AN 
Elapsed Live 'rime; 119,13 sec Elapsed Real Time: 120.00 sec 

---------~--------

********************* Transmission Results 

Calibration Description! 55 Gal Galv 81.5 zero attenuation 
Calibration Date, 11/24/2008 8:25:22 AN 

Nuclide Energy Transmission Rat,io 

---- --.
SE-75 136.00 0.901 +/- 0.0134 
SE-75 264.66 0.922 +/- 0,0133 
SE-75 279.54 0,923 +/- 0,0145 
SE-75 400.66 0.932 +/- 0,0174 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/17/2008 9:15,20 AN 
Peak Analysis From Channel: 80 to Channel, 8192 
Peak Search Sensitivity~ 3.00 

Energy TO Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

558,39 11 4 0,95 1117,77 2,128E-004 39.68 
2235.92 11980 10 0.99 4469.96 2.744E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NIO 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.DOO sigma 
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. •
************************ NID/MDA Results **.****.*****-****.********* 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

n on < 2.213E-002 +1- 1. 8% < 2.107E-005 < 1.020E-D15 
Pulser < O.OOOE+OOO +1- 0.0% < O.OOOE+OOO 
Na-22 < 1.450E-002 +1 2.1% < 1. 381E-005 < 2.291E-012 
Al-26 < 2.844E-002 +/- 15.4% < 2.709E-005 < 1.496E-006 
K-40 < 3.387E-OOl +1 5.0% < 3.226E-004 < 5.284E-002 
Co-57 < 4.571E-002 +1 3.5% < 4.353E-OOS < 5.348E-012 
Co·60 < 1.537E-002 +/- 2.6% < 1.463E-OOS < 1.348E-Oll 
Se-75 < 3.61SE-002 +/- 1.8% < 3.443E-005 < 2.4B7E-012 
Kr-85 < 5.493E+00O +1- 3.0% < S.231E-003 < 1.384E-008 
Sr-90 < 1.489E-002 +/- 1.9% < 1. 418E 005 < 1.080E-010 
Sb-125 < 3,890E-002 +/- 2.1% < 3.704E 005 < 3.742E-Oll 
Ba 133 < 2,208E-002 +1 1.7% < 2.103E-OOS < 8.723E-Oll 
Cs 134 < 1.444E-002 +/- 1.8% < 1.375E··00S < 1.101E-Oll 
Cs-137 < 1.489E-002 +/- 1.9% < 1.418E-OOS < 1.698E-010 
Eu-152 < 2.90SE-002 +/- 3.8% < 2.769E-005 < 1.634E-010 
Eu-1S4 < 4.140E-002 +/- 2.2% < 3.943E-005 < 1.5S2E-010 
Ho-166m < 2.930E-002 +/- 2.2% < 2.791E-005 < 1.629E-008 
Bi 207 < 1. 800E-002 +/- 2,0% < 1.71SE-OOS < 3.277E-010 
Pb-210 < 1.053E+OO3 +/- 57.4% < 1.003E+00O < 1.369E-00S 
Ra-226 < 3.398E-002 +/ 2.2% < 3.236E-OOS < 3.39BE-OOB 
Ac-227 < 1.121E-001 +/- 8.3% < 1.068E-004 < 1. 536E-009 
Th-230 < 6.228E+OO1 +/- 8.6% < S.931E-002 < 3.0S2E-003 
Pa-23l < 5.173E-001 +/- 11.2% < 4.927E-004 < 1.0B1E-00S 
Th-232 < 3. sUE-002 +/- 2.1% < 3.630E-005 < 3.434E-001 
U-232 < 3.81lE-002 +/- 2.1% < 3.630E-00S < 1.765E-009 
U-233 < 4.568E+002 +/ 2.8% < 4.351E-OOl < 4.660E-002 
Pa-234 < 6.433E-002 +/- 12.2% < 6.127E-005 
Pa-234m < 1.388E+OO2 +/- 2.1% < 1.322E-001 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.672E-002 +/- 2.5% < 3.497E-005 < 1. 678E-002 
Np-237 < 4.933E 002 +/- 1.9% < 4.699E-OOS < 6.907E-005 
Pu-23B < 2.997E+003 +/- 2.7% < 2.854EtOOO < 1.732E-004 
U-238 < 1.728E+OOO +/- 2.2% < 1.646E-003 < S.080E+OOO 
Pu-239 < 5.354E+002 +1- 3.2% < 5.099E-001 < 8. Sl3E-003 
Pu-239B < 1. 372E+OO3 +/- 5.6% < 1.307E+000 < 2.18IE-002 
U-239 < 1. 557E+004 +/- 70,2% < 1.483E+001 
Pu-240 < 9.218E+OO2 +/- 4.9% < 8.779E-001 < 4.010E-003 
Am-24l < 4,916E+OOO +1 25.4% < 4.682E-003 < 1.416E··OO6 
Am-241B < 3.464E+OO2 +/- 5,1% < 3.299E-OOl < 9.975E 005 
Pu-24l < L492E+OO4 +/ 2.9% < 1.421E+OO1 < 1.436E-004 
Pu-241B < 4.227E+OO3 +/- 2.4%- < 4.02SE+OOO < 4.066E-OOS 
Pu-242 < O.OOOE+OOO +1- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.420E-001 +/- 1. 8% < 1.353E-004 < 7.030E-OO? 
Cm-243 < 1. 465E-001 +/- 3.3% < 1. 395E- 004 < 2.812E-009 
Cm-244 < 1.716E+004 +1- 14.1% < 1. 634E+OO1 < 2.094E-004 
Cm-245 < 2.686E-OOl +/ 7.7% < 2.S58E-004 < 1.S44E-006 
Cm··247 < 1. 87lE-002 +/- 8.S% < 1.782E-005 < 2.002E-004 
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, 
Nuclide Total Activity %Error Concentration Mass 


(uCi) (uCi/g) g 


Cf-249 < 2,126E-002 +/ 3,5 < 2,Q25E-D05 < 5,145E-Q09 
Cf-251 < 1,389E-OOl +/- 5,6% < 1,323E 004 < 8,682E-008 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< = MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1,000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model~ FULL 
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~----.----- ---- ---- ----I 
Segment 16 Results 11

1- ---- ----- ---- ---- -- ---I 

Segment: 16 Detector: DET01 Position: 16 
C:\Canberra\NDA2k\Data\00000190 CIITR0001 DCATOG02 PROCOOAG ANLZ0003 P016 8016 

Acquisition Start: 12/17/2008 9:17:30 AM 

Elapsed Live Time: 119.12 sec Elapsed Real Time: 120.00 sec 


..~~...-~ ..-'~-..- 
********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 
._-_.--. 

SE-75 136.00 0.847 +/- 0.0127 
SE-75 264.66 0.883 +/- 0.0128 
8E-75 279.54 0.891 +/- 0.0140 
SE-75 400.66 0.879 +/- 0.0166 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/17/2008 9:19:33 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2235.91 11980 3 0.98 4469.94 2.480E-C05 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a mUltiplet region 
m Other peak in a multiplet region 
p Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Resu~ts **************************** 

Nuclide Tota::' Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

non < 4.520E-005 < 2.1BBE-OIS 
Pulser +/ < O.OOOE+OOO 
Na-22 < 2. 371E- 002 +/ 2.3% < 2.2SBE-005 < 3.746E-012 
Al-26 < 4.042E-002 +/- 18.0% < 3.849E-005 < 2.126E-006 
K-40 < 4.337E-OOI +/- 5.6% < 4.131E-004 < 6.766E-G02 
Co-57 < 7.766E-002 +/- 4.4% < 7.396E-OOS < 9.087E-012 
Co-60 < 3.83BE-002 +/- 2.0% < 3.656E-005 < 3.366E-011 
Se-75 < S.867E-002 +/- 2.8% < 5.588E-005 < 4.037E-012 
Kr-85 < 6.02SE+OOO +/- 3.6% < 5.738E-003 < 1. 518E- 008 
Sr-90 < 2.117E-002 +/ - 2.6% < 2.016E-005 < 1.S35E-010 
Sb-125 < 7.041E-002 +/- 2.7% < 6.706E-005 < 6.773E-011 
Ba-133 < 3.38SE-002 +/- 2.3% < 3.224E-005 < 1. 337E-010 
Cs-134 < 1.705E-002 +/- 2.3% < 1.624E-005 < 1.301E-Oll 
Cs 137 < 2.117E-002 +/- 2.6% < 2.016E-OOS < 2.413E-010 
Eu-lS2 < 1. 019E-001 + 2.9% < 9.702E-005 < 5.725E-010 
Eu-154 < 6.769E-002 +/- 2.4% < 6.447E-005 < 2.538B-OlO 
Ho-166m < 4.162E-002 +/ 2.6% < 3.964E-00S < 2.314E-008 
Bi 207 < 2 .1l4E- 002 +/- 2.8% < 2. 014E- 005 < 3.848E-OI0 
Pb-2l0 < 2.342E+OOO +/- 46.8% < 2.2308-003 < 3.044EOO8 
Ra-226 < 5.703E-002 +/- 2.5% < 5.431E-OOS < 5.703E-008 
Ac-227 < 2.287E-OOl +/- 8.7% < 2.17BE-004 < 3.133E-009 
Th-230 < 2.27SE+OOl +/- 15.5% < 2.167E-002 < 1.11SE-003 
Pa-231 < 8_868E-001 +/- 11. 4% < 8.446E-004 < 1.853E-005 
Th-232 < 6.459E 002 +/- 2.9% < 6.1S1E-OOS < S.820E-OOI 
U-232 < 6.459E-002 +/- 2.9% < 6.151E-005 < 2.991E-009 
U-233 < 7.168E+002 +/- 2.5% < 6.827E-001 < 7.3128-002 
Pa-234 < 4.714E-002 +/- 12 _1% < 4.490E-00S 
Pa-234m < 1.668E+002 +/- 2.4% < 1. S89E-OOI 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 7.904E-002 +/- 3.6% < 7.527E-005 < 3.612E-002 
Np-237 < 5. 945E- 002 +/- 2.6% < 5.662E-00S < B.323E-005 
Pu-238 < 6.051E+003 +/- 3.6% < S.763E+OOD < 3.497E-004 
U-238 < 2.74SE+000 +/- 2.4% < 2.614E-003 < 8.070E+OOO 
Pu-239 < I.052E+003 +/- 4.1% < 1.002E+000 < 1.673E-002 
Pu-239B < 1.489E+OO3 +/- 7.0% < 1.41SE+000 < 2.368E-002 
U-239 < 1.314E+001 +/- 58.6% < 1. 252E-002 
Pu-240 < 1.126E+OQ3 +/ 6.2% < 1.072E+00O < 4.898E-003 
Am-241 < 2.484E-00l +/ 19.9% < 2.366E-004 < 7.1SSE-OOB 
Am-2UB < 4.238E+OO2 +/ -- 6.4% < 4.036E-001 < 1.221E-004 
Pu-241 < 3.205E+004 +/- 3.7% < 3.052E+001 < 3.083E-004 
Pu-241B < 8.725E+OO3 +/- 3.6% < 8.309E+000 < 8. 393E·- 005 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1. 448E-001 +/- 10.7% < 1.379E-004 < 7.167E-007 
Cm-243 < 2.160E-OOI +/- 3.9% < 2.057E-004 < 4.147E-009 
Cm-244 < 1.9S1E+OO4 +/- 14.2% < 1.858E+001 < 2.380E-004 
Cm-245 < 5.159E-OOl +/- 8 _1% < 4.913E-004 < 2.966E-006 
Cm-247 < 2.303E-002 +/- 8.7% < 2.193E 005 < 2.464E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


, .._--_. 

.--~ 

Cf-249 < 3.068E-002 +/- 3.8% < 2.922E-005 < 7.425E-009 
Cf-251 < 2.792E 001 +/- 6.2% < 2.659E 004 < 1.745E-007 

? ;;: Nuclide is part of an undetermined solut.ion 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< ; MDA 


@ ; Half life too short for MDA calculation 


Errors quoted at 1.COO sigma 

***************** Self Absorptio~ Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction medel: FULL 
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~--&-~----------- --- ------- --- i 
1 Summed Segment Spectra Results 1 

I 
1 -

Category: Segmented 1

--------1 

C:\Canberra\NDA2k\Data\00000190_CNTR0001_DCAT0002 PROCOOAI.CNF 

Elapsed Live Time: 97.55 sec Elapsed Real Time: 120.00 sec 

Peak Analysis Results ******~**************** 

*** Spectrum Validity Test warnings *** 
Reference peak/MCA Test failed: reference peak data does not match MCA time 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/17/2008 9:19:41 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum F'WHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.35 6856 37974 2.16 100.55 7.504E-007 4.47 
59.33 Y 346365 42328 1.22 120.51 6.495E-006 0.37 
66.95 Y 514 23418 0.90 135.72 1. 949E-OOS 44.33 
74.73 1034 37571 0.81 151.28 4.396E-005 28.94 

M 94.54 Y 66067 94973 1.53 190.86 1.513E-004 0.88 351. 56 
m 98.56 Y 245869 124156 1.54 198.89 1.772E-004 0.70 
m 100.73 Y 37505 108600 1. 55 203.23 1.913E-004 1.14 
m 103.21 Y 175342 101666 1.55 208.18 2.073E-004 0.69 
M 110.95 Y 64119 58865 1. 35 223.65 2.555E-004 1.06 441.32 
In 114.45 Y 51811 65869 1.36 230.64 2.759E-004 1.11 
In 116.48 Y 49800 61868 1.36 234.70 2.873E-004 1.07 
m 120.44 Y 12551 55767 1. 37 242.62 3.084E-004 1. 75 
m 122.71 Y 6243 53492 1.38 247.16 3.198E-004 2.88 
In 125.13 Y 24479 51062 1.38 252.00 3.313E-004 1. 26 
m 129.17 Y 117411 44798 1. 39 260.06 3.491E-004 0.96 
M 144.07 Y 7501 33566 1.16 289.83 3.992E-004 4.79 2.68 
m 146.18 Y 6520 33544 1.16 294.06 4.045E-004 5.07 
In 148.43 Y 16382 37240 1.16 298.56 4.096E-004 4.09 
m 152.61 Y 1028 33472 1.17 306.91 4.178E-004 13.40 
M 160.87 Y 6811 38197 1. 56 323.41 4.299E-004 1. 83 21.68 
m 164.49 Y 6641 52741 1.56 330.65 4.335E-004 1.98 

171.36 Y 5441 32718 1. 23 344.37 4.380E-004 5.41 
178.98 Y 2667 30938 1.15 359.61 4.400£-004 10.52 
189.20 Y 3936 32294 1.24 380.03 4.384E-004 7.54 
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" , 
Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 

(keV} Area Counts (keV) centroid Efficiency %Uncert. 

195.51 Y 4420 31007 1.24 392.64 4.357E-004 6.61 
M 203.43 Y 26018 23C37 1.1B 408.45 4.306E-004 1. 26 5.07 
m 207.89 Y 87589 20182 1.18 417.37 4.273E-004 1. 03 
M 221. 4 9 676 14653 0.89 444.56 4 .148E- 004 34.89 0.44 
m 225.36 920 17942 0.89 452.28 4.109E-004 30.90 
M 237.69 634 12502 1.19 476.93 3.978E-004 14.44 1. 26 
m 243.17 Y 1250 17135 1.19 487.87 3.91BE-004 8.16 

255.25 Y 4174 15304 1.32 512.02 3.783E-004 5.04 
M 263.B2 Y 1360 11161 1.17 529.13 3.6B8E-004 11.17 0.92 
m 267.39 Y 3133 12219 1.18 536.27 3.650E-004 9.46 

297.34 Y 2031 9484 1.13 596.11 3.336E-004 7.66 
M 311.80 Y 4906 10531 1.59 625.01 3.196E-004 2.08 9.20 
m 316.13 Y 809 14248 1.60 633.66 3.1S6E-004 9.38 
m 320.89 Y 3322 12679 1.60 643.18 3.113E··004 2.78 
m 323.33 Y 3805 12325 1.60 648.05 3.091E-004 2.48 
M 332.66 Y 30017 8700 1. 31 666.69 3.011E-004 0.68 16.78 
m 335.61 Y 12112 8082 1.31 672.59 2.986E-004 1.06 
m 341. 36 Y 3289 8406 1. 31 684.09 2.939E-004 2.51 
m 344.92 Y 26606 7931 1. 32 691.19 2.911E-004 0.71 
M 361.83 Y 601 6162 1.34 724.99 2.784E-004 10.78 17.41 
m 366.93 Y 3973 5959 1. 35 735.17 2.747E-004 2.76 
m 369.47 Y 7310 5248 1. 35 738.26 2.737E-004 1. BO 
m 370.89 Y 1000 5693 1. 35 743.08 2.720E-004 6.60 
m 374.97 Y 71218 4330 1.35 751.25 2.692E-004 0.79 
m 380.06 Y 13640 3486 1.36 761.42 2.659E-004 1.19 
m 382.68 Y 11920 3233 1. 36 766.65 2.641E-004 1.24 
M 392.83 Y 24472 3072 1.50 786.93 2.577E-004 1.60 2.13 
m 399.23 Y 388 3018 1.51 799.73 2.S39E-004 12.05 
M 413.64 Y 63351 1999 1.36 828.52 2.458E-004 0.74 10.45 
m 419.13 Y 296 1695 1.37 839.49 2.428E-004 12.68 
m 422.49 Y 4834 1847 1.37 846.21 2.410E-004 1.77 
m 426.55 Y 1077 1803 1. 37 854.32 2.389E-004 4.51 
M 445.75 Y 333 1209 1. 33 892.68 2.297E-004 9.36 2.60 
m 451.41 Y 7645 1165 1.33 903.99 2.271E-004 1.23 

481. 37 Y 171 741 1. 30 963.86 2.147E-004 27.43 
558.53 153 415 1. 21 1118.05 1. 89BE-004 24.09 
597.46 Y 143 281 1. 75 1195.85 1.801E-004 20.78 
618.99 Y 785 306 1. 39 1238.86 1.7S4E-004 5.35 

M 633.12 Y 131 206 1. 52 1267.11 1.'72SE-004 12.48 3.53 
m 640.09 Y 282 206 1. 52 1281.04 1.712E-004 7.88 
m 645.90 Y 498 225 1.53 1292.64 1.700E-004 6.23 
m 652.58 Y 517 206 1. 53 1305.99 1.688E-004 6.07 
m 658.75 Y 310 206 1.54 1318.33 1.676E-004 7.92 
m 662.40 Y 3323 225 1.54 1325.62 1. 670E-004 3.92 

688.67 Y 254 235 1.62 1378.12 1. 625E-004 12.36 
M 703.89 Y 80 130 1.04 1408.51 1.600E-004 17,09 1. 30 
m 709.35 43 111 1. 04 1419.44 l..592E-004 25.45 
M 717.71 Y 82 103 1.60 1436.14 1.579E-004 15.74 1.32 
m 722.01 Y 1697 147 1. 60 1444.72 1.573E-004 2.52 

756.15 Y 208 98 1. 48 1512.96 1.524E-004 11. 09 
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" • 
Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 

(keV) Area counts (keV) centroid Efficiency %Uncert. 

769.33 y 439 118 1.74 1539.28 1.507E-004 6.61 
1173.56 Y 53 61 1. 29 2347.07 1.132E-004 28.10 
1332.99 Y 88 33 1. 71 2665.64 1. 019E 004 15.69 
1461.17 Y 68 34 1.99 2921. 79 9.339E-005 20.02 

M 2224.97 37 4 1. 00 4448.08 5.039E-005 17.19 4.02 
m 2235.87 191681 102 1. 00 4469.87 4.988E-005 0.42 

2334.33 19 28 0.57 4666.61 4.551E-005 48.18 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 07 +/- 0.00 

y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

8rrors quoted at 1.000 sigma 

••••• _•••••• _*-* •••• * ••• 	 ****************************NID/MDA Results 

Nuclide Total Activity %Error Concentration Mass 
(uCi I (uCi/gl 9 

n on @ 1.000E+020 +/- 100.0% @ 5,952E+015 
Pulser < 0.0008+000 +/- 0.0% < O.OOOE+OOO 
Na-22 < 1. 051E 001 +/- 1.2% < 6.256E-006 < 1.661E-Oll 
Al-26 < 1.347E-00l +/ 8.2% < 8.015E-006 < 7_063E-006 
K-40 1.532E+000 +/- 20.3% 9.118E-005 2.390E-001 

X 	 Co-57 
Co-60 1. 574E- 00 1 ~/- 14.3% 9.370E-006 1. 360E-Ol0 
8e-75 < 1.740E+OOO +/- 1.1% < 1.036E-004 < 1.197E-010 
Kr-85 < 4.396E+001 +/- 2.5% < 2.616E-003 < 1.106E-007 
Sr-90 < 1. 427E- 001 +/- 1.0% < B.495E-006 < 1. 035E-009 
Sb-125 < 8.853E-OOl +/- 1. 5% < 5.270E-005 < 8.517E-010 
Ba-l33 < 5.800E-001 +/- 1. 0% < 3.452E-005 < 2.291E-009 
Cs-134 < 1.0541'-001 +/- 1.0% < 6.275E-006 < 8_043E-011 

X 	 Cs-137 
Eu-1S2 < 4.191E-001 +/- 2.1% < 2.495E-005 < 2.356E-009 
Eu-154 < 2.777E-OOl +/- 1.5% < 1_653E-005 < 1.041E-009 
Ho-166m < 1.3081'-001 +/- 1.7% < 7.785E-006 < 7.272E-008 
Bi-207 < 1.176E-001 +/- 1.2% < 6.998E-006 < 2.140E-009 
Pb-2l0 < 1.6251'+004 +/- 12.2% < 9.671E-001 < 2.112E-004 
Ra-226 < 3.01OE-00l +/- 1. 5% < 1.792E-005 < 3.010E-007 
Ac-227 < 2.456E+00O +/ 8.2% < 1.462E-004 < 3.365E-008 
Th-230 1.564E+003 +/- 45.1% 9.311E-002 7.665E-002 
Pa-231 < 1.375E+00l +/- 11. 2% < 8.183E-004 < 2.873E-004 
Th-232 < 3.691E-00l +/- 1.9% < 2.197E-005 < 3.3258+000 
U-232 < 4.826E-00l +/- 1. 3% < 2.873E-005 < 2.23SE-008 
U-233 < 9.226E+003 +/- 1. 6% < 5.492E-00l < 9.411E-00l 
Pa-234 < 5.005E-00l +/- 12.1% < 2.979E-005 
Pa-234m < 6.377E+002 +/- 1. 5% < 3.796E-002 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 7.843E-00l +/ 1. 8% < 4.668E-005 < 3.584E-00l 
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J'lp .23 /I 6.497E+OOO +/ 3.2% 3.867E-004 9.096E-003 
Pu-238 5.932E+OO4 +/ - 13 .5% 3.531E+OOO 3.429E-G03 
U-238 < 1. 021E+OOI +1 1.6% < 6.077E-004 < 3.002E+OOI 
Pu-239 6.926E+OO6 +/ 1.8% 4.123E+OO2 1.101E+OO2 
Pu-239B 3.679E+OO6 +/ - 0.6% 2.l90E+OO2 5.849E+OOI 
U-239 @ 1.000E+020 +/ 100.0% @ 5.952E+OlS 

X Pu-240 
Am-24l 1.238E+OO6 +/ 2.8% 7.367E+OOl 3.56SE-OOI 
Am-241B S.674E+OOS +/ 2.1% 3.377E+OOl 1.634E-OOI 
Pu-241 4.955E+OO6 +/ 4.5% 2.950E+002 4.767E-002 
Pu-241B 8.548E+OO6 +/ 1.6% 5.088E+OO2 B.223E-002 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.690E+OOO +/ 1. 2% < 1. 60lE- 004 < 1.332E-005 
Cm-243 < 2.802E+OOO +/ 3.0% < 1.668E-004 < 5.38lE-008 
Cm-244 < 1.257E+OO5 +/ 14.1% < 7.483E+OOO < 1.534E-003 
Crn-245 < 4.870E+OOO +/ 7.5% < 2.899E-004 < 2.BOOE-005 
Cm' 247 < 3.626E 001 +/ 8.4% < 2.l58E-005 < 3.880E-003 
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.. .. , 

Nuclide Total Activity %Error Concentration Mass 


(uCi) (uCi/gl 
 9 

Cf-249 < 4.216E-001 +/ < 2.S10E-ODS < 1.02DE-D07 
Cf-251 < 2.7S8E+ODD +/- 5.3% < 1.642E-004 < 1.724E-006 

? Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self ~~sorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass {g; Uncorrected Mass (g) 

Pu-239 1.10E+002 +- 1.97E+OOO 3.24E+OOI +- 2.96E-OOI 

Beta: 2.24E+002 +- 4.1SE+OOO Alpha: 1.OOE+OOO + O.DDE+OOO 
Number of energy lines used in correction: 4 

Energy Mass {g} 

129.30 1.9lE+OOl +- 3.90E-DOI 
203.55 3.80E+OOI +- 6.60E-OOI 
375.05 6.10E+OOI +- 8.S0E-OOI 
413.71 6.30E+OO1 +- 9.31E-OOI 
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------ I 
Sum of Segment NID Results 

Category: Segmented 
------ --I 

C:\Canberra\NDA2k\Data\00000190_CNTROOOl_DCAT0002 PROCOOAK.CNF 

--~-------~-----~~ 

*********************** Peak Analysis Results *********************** 

No peak analysis results available for reporting purposes 

************************ NID/MDA ResuIts **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uei/g) 9 

n on < 4.746E-002 +/ « 2.825E-006 « 2.188E-OIS 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 « 4.033E-002 +/ 2.0% < 2.401E-006 < 6.372E-012 
AI-26 < 6.041E-002 +/ 19.8% < 3.596E-006 < 3.178E-006 
K-40 < 4.813E-OOI +/ 5.3% < 2.865E-005 < 7.508E 002 
Co-57 « 1.997E+000 +/ 2.9% c 1.188E-004 « 2.336E-OI0 
Co-60 « 4.281E-002 +/ 1. 9% « 2.548E-006 c 3.754E-011 
Se-75 < 2.958E-001 +/ 1.9% < 1.761E-005 < 2.035E-011 
Kr-85 « 1.665E+00I +/ 3.1% < 9.909E-004 « 4.195E-008 
Sr-90 2.139E-00I +/ 45.2% 1. 273E-005 1.S50E-009 
Sb-125 < 3.344E-00I +/ 2.3% < 1.991E 005 « 3.217E-010 
Ba--I33 < 2.227E-001 +/ 1.7% < 1.326E-OOS « 8.798E-OI0 
Cs-134 < 3.344E-002 +1 1.8% < 1. 991E-006 < 2.552E-011 
Cs-137 2.139EOOI +/ 45.2% 1. 273E- 005 2.4388-009 
Eu-lS2 c 1.S19E-00I +/ 3.6% « 9.043E-006 < 8.538E-OI0 
Eu-154 < 1.lS2E-00I +/ 2.2% < 6.855E-006 < 4.319E-010 
Ho-166m c 4.368E-002 +/ 2.4% « 2.600E-006 < 2.428E-008 
Bi-207 c 4.300E-002 +/ 1.8% < 2.559E-006 < 7.8258-010 
Pb-210 « 3.413E+004 +/ 309.7% c 2.031E+000 < 4.436E-004 
Ra-226 < 1.171E-001 +/ 2.3% « 6.971E-006 < 1.17lE- 007 
Ac-227 < 1.037E+000 +/ 8.3% < 6.175E-005 < 1.421E-008 
Th-230 9.846E+001 +/ 92.2% 5.861E-003 4.825E-003 
pa-231 c 5.284E+000 +/ 11.2% < 3.145E-004 < 1.104E-004 
Th-- 232 « 1.201E-001 +/ 2.4% < 7.147E-006 « 1.082E+000 
U-232 2.943E-00I +/ 25.9% 1.752E-005 1.363E-008 
U·233 < 4.008E+003 +/ 2.7% < 2.3858-001 < 4.088E-001 
Pa-234 < 1.832E-001 +/ 12.2% « 1. 091E- 005 
Pa-234m « 2.142E+002 +/ 2.1% « 1.2758-002 
U-234 < O.OOOE+OOO +/ 0.0% c O.OOOE+OOO « O.OOOE+OOO 
U-235 < 3.430E-OOI +/ 2.5% < 2.042E-005 < 1.568E-001 
Np-237 7.589E+000 +/ 4.7% 4.517E-004 1.062E~002 

Pu-238 2.545E+004 +/ 24.6% 1.515E+000 1.471E-003 
U-238 < 4.725E+000 +/ 2.1% < 2.812E-004 < 1.389E+001 
Pu-239 6.731E+006 +/ 1.5% 4.007E+002 1.070E+002 
Pu-239B 4.966E+006 +/- 0.7% 2.9568+002 7.894E+00I 
U-239 < 2.714E+005 +/ 368.5% < 1. 615E+001 
Pu-240 4.102E+005 +/ 20.2% 2.442E+001 1.784E+000 
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?4.l 1.42BE+OO6 +/- 2.5% 8.497E+OOI 4.ll1E-OOI 
Am-:A1B 1.191E+OO6 +/- 2.5% 7.09IE+OOl 3.431E-OOI 
Pu-241 9.809E+006 +/- 4.5% 5.839E+OO2 9.437E-002 
Pu-241B 1. 448E+OO7 +/ 1. 6% 8.618E+OO2 1. 393E-001 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.456E-001 +/- 2.2% < 5.629E-005 < 4.681E-006 
Cm-243 < 1.10SE+OOO +/- 3.3% < 6.S78E-005 < 2.122E-008 
Cm-244 < 4.330E+OO4 +/- 14.2% < 2.577E+OOO < 5.282E-004 
Cm-245 < 2.099E+OOO +/- 7.7% < 1.249E-004 < 1.207E-005 
Cm-247 < 1. 568E-001 +/- 8.5% < 9.336E-006 < 1.678E-003 
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Nuclide Total Activity %Error Concentration Mass 


(uCi) (uei/g} g 


< 1.751E-001 +/ 3.5% < l. < 4. 008 
Cf-251 < 1. 202E+000 +1 5.6% < 7.15413-005 < 7.512E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 

@ Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.07E+002 +- 1.62E+OOO O.OOE+OOO + O.OOE+OOO 


Beta: O.OOE+OOO +- O.OOE+OOO Alpha: O.OOE+OOO + O.OOE+OOO 

Number of energy lines used in correction: 0 


Energy Mass (g) 



---
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Radioassay Data Sheet 


Engine Version: TMU Ga~ma 1.5 


Assay Instrument: SGS with 'rrans. Location:L!...NL 
.l\na1ysis Method: LLNL SGS Operating Procedure Software Version: NDA 2000 V.4.0 
Iter:1 ID: LL8500:754 Analysis Date: 12/17/2008 

N:D identified fiducial nuclide Pu-239 
Source of isatopics: 

Ne t ~'!eight 
Pu mass 
TRU Alpha Activity 
TRU Activity Concentration 
Pu~239 Equivalent Ac:-ivity 
P,,-239 
::;ecay heat. 

FGE 

Nuclide M:ass 
9 

Activity 
Ci 

--...~ 

SR90 <LLD 
CS137 <LLD 
U233 <L:..D 
U234 <LLD 
U235 O.OOE+OOO 
NP237 1,25E-003 
PU238 7.S8E-002 
U238 <LLD 
PU239 6.27E+OOO 
PU240 3.498·· 001 
AM241 3.31E-002 
PU24: 6,97E-003 
PU242 2.78E-003 

..- 
<L:"D 
<L::"'D 
<LLD 
<LLD 

O.OOE+OOO 
9,94E-007 
1.31E+OOO 

<LLD 
3.95E-001 
5.02E-002 
l.lSE-OOl 
7,24E-OOJ 
L:OE-OO5 

Errors quoted at 1,000 sigma 

MEASURED 

45400.0 9 
6.71E+OOO +
1.90E+OOO +
4.19E+OO4 +
1.802+000 +
6.31E+OOO +
6.20E-002 +

Activity 

Ur::.cert. 


Ci 


O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
2.07E-007 
2.7SE-001 
O.OOE+OOO 
7.84E-002 
2.01E-002 
2.0£-D02 
1.99E-00I 
2.89E-006 

1.25E+OOO 9 
2.BSE-OOl Ci 
6.34E+003 nCi/g 
2.64E-001 Ci 
1.25E+OOO g 
9.49E-003 \1 

MDA 

Ci 


O,OOE+OOO 

1.14E-007 

2.92E-003 

O.OOE+OOO 

2.45£-007 

3.49E-D07 

1.18E-002 

1. 01E~005 


3.56E-003 

7.23E-C04 

3.69E-005 

6.53E-003 

O.OOE+OOO 


Date ,_____...___ 

Date: 
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1-----------------------------------------------------------------------11 NDA 2000 Assay Report I 
i-----------------------------------------------------------------------1 
************************. Item Informahion ************************ 

Item 10: ~L85001754 Count Sequence Number: 192 
Operator: RHWM2\RHWM 

Assay Start: 12/17/2008 9,53,09 AM 

Description 1: LL85001754 

Description 2; 

Location:LLNL 

Comment; 

Matrix ':'ype: Lucite 

Container ?ype: SS Gal Galv 23.8 

Weight: Gross: 69.2 kg Net: 45,' kg 

Container: Volume; 208.0 1 Full: 100,0 % 

Density: 0.220 kg 11 


********************* •• * System Configuration *******************.*** 

Counter~ SGS with Trar.s. 
Segme:1ts: Number, 16 Offset: o 
Scanning Platform: Start: 934 rom Delta: -51 rom 
Count Type: Assay - 55 Gal Galv 23,8 
Collimator/Geometry Setting: Default o 
Transmission Mode: TWo Pass 
Transmission Correction Type: Standard 
Transmission Source~ Se-'75 Trans. o 

Errors quoted at 1.000 sigma 
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1 ~----------------------------- ------------------------------1
I Segment 1 Results 
1-----------------------------------------------------------------------1 
Segment: 1 Detector: DETOl Position: 1 
C, \Canberra INDA2k\ Data \ 000 00 192_CNTRO 00 I_DCA'X0002_PROCOOAG_ANLZOOO 3__POO I_S001 

Acquisi tion Staz-t: 12/17/2008 9: 55: 11 AM 
Elapsed Live Time: 119.33 sec Elapsed Real Time: 120.00 SeC 

Transmission Results *****.*.******~*~********* 

Calibration Description: 55 Gal Galv 23,8 zero atten, 
Calibration Date: 11/16/2006 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136,00 0,403 +/- 0.0063 
SE-75 264.66 0.509 +/- 0.0075 
SE-75 279.54 0.523 +/- 0.0085 
3£-75 400.66 0.570 +!~ 0.0114 

Errors quoted at 1.000 sigma 

Peak Analysis Results 

Peak Analysis Performed on: 2/2/2009 4,42:42 PM 
Peak Analysis From Channel: 80 to Channel, 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum Ff:.'h"M Peak Peak Net Area Fit 
(keV, Area Counts (keV) centroid Efficiency %Uncert. 

Reference Peak Correction factor (from 2234.4 kev peak) is 1.00 ~/- 0.01 

One or more peaks were dropped due to multiplet de~convo:~tion. 
Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted sing:et 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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Self Absorption Correction Results 

Self Absorption correction ~~alys~s Error 3: 
There are not enough peaks to do the ca~culat~o~ 

Absorption correc~ion model: FULL 
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I~~~~~--~~~~----~~~-----~~-----~----------~-----~~-----~~~~---~~----~~-~I 
I Segment 2 Results 1 

I~---------·-------~-----~~-------~~----~~-- ~-----~---~-~------~~--. I 
Segrll.ent: 2 Det.ec~or: DE':'Ol Position; 2 
c: ICanberra \NDA2k IData \ 0000 0 192_CN1'R0001_DCA'i'0 00 LPROCO OAGj.llLZ 00 03_POa 2_30 02 

Acquisition Start: 12/17/2008 9:59:23 AM 
Elapsed Live Time: 119.30 sec Elapsed Rea~ Time: 120.00 sec 

Transmission Results 

Calibration ~escription: 55 Gal Galv 23.8 zero atten. 
Calibratior.. Date: 11!18/2008 9; 40: 51 AM 

Nuclide Energy Transrnissior. Ratio 

5E~75 136.00 0.080 +1 0.0017 
SE-75 264,66 0,148 +/- 0.0025 
SE~75 2/9,54 0.149 +/~ 0.0031 
SE-7S 400.66 0.193 +!- 0.0053 

Errors quoted at 1. OOC sigrna 

~*~**~***************** Peak Analysis Results *********************** 

Peak A~alysis Performed or.: 2/2/2009 4:42:45 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity; 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV! Area Counts (keV) centroid Efficiency %Uncert. 

59.56 y 27 68 0.74 120.96 6.345E-005 46.96 

Refe!:"ence Peak Cor!:"cction factor ( f rOI!! 2234.4 keV peak) is 1. 00 +/- 0.01 

y = Peak Identified by NI:l 
M First: peak :n a mUltiplet region 

Ot:--:er peak in a mt:.ltiplet region"' F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 



5 Self,Absorption Report for LL8S001754 2i2/2009 4,44,02 Page 

***************** Self Absorption Correction Results 

self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-----------------------------------------------------------------------1 
1 Segment 3 Results ,

1------------------------------------------------------------------- -I 
Segment: 3 Detector: ::JETOl Position: 3 
C: \ Canberra INDA2k\Da ta \ 0 0000192_CNTRO 00 l_DCATOOOLPRClCOOAGjillI,ZO 00 3_PO OLS003 

Acquisition Start: 12/17/2008 10:03:34 AM 

Elapsed IJive Time: 119.32 sec Elapsed Rea: Time: 120.00 sec 


f~**~***f****~~***~** Transmission Results 

Calibration Description: 35 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

---- ---.. 
SE-75 136.00 0.115 +/- 0.0022 
SE-75 264.66 0.192 +/- 0.0031 
SE-75 279,54 0,201 +/ - 0.0039 
SE-75 400,66 0.247 +1- 0,0062 

Errors quoted at 1,QOO sigma 

**********************~ Peak Analysis Results 

Peak Analysis Performed on: 2/2/2009 4:42:48 PM 

?eak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensi~ivity: 3,00 


~nergy ID Net Peak Continuuo FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

99,87 125 119 1.14 201,51 1.649E-004 15,63 
152.7: y 3: 99 0.64 307.11 2.47SE-004 52.03 

Reference Peak Ccr:.rectior. factor (from 2234,4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by ND 
M First peak in a r.iultiple:: :.region" 
In ether peak in a r.1ultiplet :.region 
F Fitted singlet" 
? . Adjace::t peak !1oted 

Errors quoted at 1.000 sigma 
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Self Absorption Correction Results 

Self Absorptior. Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-----------------------------------------------------------------------1
I Segment 4 Results 1 
1------------------------------------------------ .----------------------, 
segment: 4 Detector: DETOl Position: 4 
C: \Canberra \ N''!,)A2k \Da ta \ GO 000192_CNTROO 0 l_DCATO 002_PROCOOAG_AN:'ZOO 03_1'004_3004 

Acquisition Start: 12/17/2008 10,07,46 AM 
Elapsed Live Time: 119.31 sec Elapsed Real Time: 120.00 sec 
--------------_..__.._------- 

~*~*.****~*********** Transmission Results 

calibration Description: 55 Gal Galv 23.8 zero atten. 
calibration Date: 11/18/200B 9:40:51 ~~ 

Nuclide Energy Transmission Ratio 

5£-75 136.00 0.:'69 +1 0.0030 
S£-75 264.66 0.247 +/- 0.0039 
SE-75 279.54 0.257 +1- 0.0047 
5E-75 400.66 0.302 +/ 0.0071 

Errors q".loted at L 000 sigma 

Peak Analysis Results 

Peak Analysis Perfo:::1ned on: 2/2/2009 4,42,52 PM 

Peak Analysis From Channel: aD to Channel: 8192 

Peak Seard:! sensitivity: 3.00 


Energy ID Net Peak continuum FWh'}1: Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efticiency %Uncert. 

99.83 201 130 1. 08 201.43 1.233E .. 004 10.94 
152.49 y 38 87 0.93 306.66 3.107E-004 39.69 

Reference Peak Correction factor (from 2234.4 keV peak) is LOO +/- 0.01 

Y Peak Identified by NID 
M First peak i~ a multiplet regicn 
m Other peak in a mu:tiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors q~oted at 1.000 si~ 
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***************** Sel: Absorption correction Results 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FUWL 



segm~nt Results Report for LL8S001754 2/2/2009 

I~-------~----~--~~-~--~------------~----- ·-~----~----------~-----------I 

1------- -~--~---------- --~~:~~~=--:-~~~~::~----------~----------------I 

Segment: 5 Detector: DETOI Position: 5 
C:\Canberra\NDA2k\Data\00000192_CNTR0001-DCAT0002_PROCOOAG_ANLZ0003_P005_S005 

Acq".;.isition Start: 12/17/2008 10:11:57 i\.111 

Elapsed Live Time: 119.29 sec Elapsed Real Time: 120_00 sec 


Transmission Results ******+******************* 

Calibra::ion Description: 55 Gal Galv 23.8 zero atten. 
calibratio!1 Date: 11/18/2008 9;40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136. 00 0.160 +/- 0.0029 
SE-75 264.66 0.236 +1- 0_0037 
SE-7S 279.54 0.241 +/- 0.0045 
SE-75 400.66 0.292 +1- 0.0070 

Errors quoted at 1.000 sigma 

Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 4:42:55 PM 
Peak Ar.alysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3_00 

Energy 
tkeV) 

ID Net 
A

Peak 
rea 

Con t inuum 
Councs 

FWl-ll1 
{keV} 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

59.44 
99.83 

152.75 

Y 

Y 

197 
406 

83 

97 
155 
109 

1. 05 
1.19 
1. 23 

120. ?2 
201. 44 
307.19 

7.07lE-00S 
1. SOOE·-004 
2.634£-004 

10.48 
6.78 

21. 52 

Referer:ce Peak Correction factor {from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NIO 
M First peak ~n a multiplet region 
D Other peak ir. a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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Self Absorption Correction Result~ 


Self Absorption Correct:'on Analysis Error 3: 

There are not enough peaks to do the calculation 


Absorption correction model: FULL 




-------- ----------------- ------
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1 ------------------- ---------------- -------------- ------------------1 
Segment 6 Results 

1-- -------,-----------------------------------------------------------1 
Segment: 6 Detector: DET01 Position: 6 
c: \ Canberra\NDA2k\Oata \ 00000 192_CNTROOO LDCATOO o 2_PROC 0 OAG_AN!,Z 0003_P006_S0 06 

Acquisition Start: 12/17/2008 10:16:09 AM 
Elapsed Live Time: 119.23 sec Elapsed Real Time~ 120.00 sec 

Trans~ission Results 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: :'1/18/2008 9:40:51 AM 

Nuclide Energy ':'ransmission Ratio 

SE-75 :36.00 0.216 +/- 0,0037 
5£-75 264,66 0,292 +1- 0.0045 
8E-75 279,54 0.307 +1- 0.0054 
SE-7S 400.66 0.358 +/- 0,0080 

Errors quoted at 1. 000 sigma 

Peak Analysis Results 

Peak Analysis Performed on; 2/2/2009 
Peak Analysis From Channel; 
Peak Search sensitivity: 

4:42,58 
80 to 

3.00 

PM 
Channel: 8192 

Energy 
(keV) 

IO Net Peak 
Area 

Continuwn 
Counts 

FWHM 
(keV) 

Peak Peak 
cer.troid Efficiency 

Net Area 
%Uncert. 

Fit 

59.30 
99,81 

152,78 

y 

Y 

242 
587 
145 

160 
216 
118 

1.29 
1.15 
1.40 

:20.45 
201.39 
307.24 

1.866E-006 
1.269E-004 
3.3S1E-004 

10,10 
5.62 

13.83 

Reference Peak Correction factor (from 2234,4 keV peak) is 1.00 +/- 0.01 

y Peek, Identified by NID 
11 First peak in a multiplet region 
ill Other peak in a multiplet region 
F ; Fitted singlet 
? 0 Adjacent peat:. noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results 


Self Absorption Correction Analysis Error 3: 

There are not enough peaks to do the calc~lation 


Absorption correction model: l~LL 




---
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I~----------------------------------------------------------------------1
I Segment 7 Resu1 ts I 
i------------------- -------------------- ---------------------------1 
Segrnent: 7 Detector: DETOI Position: 7 
Co ICanberra INDA2k \Data I 00 00019 2_CNTR0001_DCAT0002_PROCOOAGj,.'lLZ 00 03_PO 07_S007 

Acquisition Start: 12/17/2008 10:20:20 AM 
Elapsed Live Time; l19.0B sec Elapsed Real Time: 120.00 sec 

Transmission Results 

calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 
~.--.-

SE-75 136.00 0.211 ./- 0.0036 
SE-75 264.66 0.296 +/- 0.0046 
SE-75 279.54 0.301 +-/- 0.0054 
SE-75 400.66 0.355 +/- 0.0080 

Errors quoted at 1. 000 sigma 

*~***+******.~*.******. Peak Analysis Results 

Peak Analysis ?erformed on: 2/2/2009 4043:01 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Er:.ergy ID Net Peak Continuum F\mM Peak Peak Net Area Fit 
(keV) Area Counts (kcVI centroid Efficiency %Uncert. 

59.37 y J233 297 1.22 120.58 3.502£-006 3.66 
99.85 795 586 1. 37 201.48 1. 292E-004 5,85 

129.37 y 133 227 1.34 260.46 2.671E-004 18.82 
152.71 Y 276 195 1. 28 307.10 3.348£-004 9.78 
207.95 y 31 117 1. 09 417.50 3.601E-004 54.75 
332.77 n 88 1. 43 666.91 2.540£-004 25.56 
345.06 42 44 1. 06 691. 48 2.453.E:-0O4 28.44 
374.97 y 118 38 1.07 751. 24 2.263£-004 12.26 
382.95 51 29 0.50 767.20 2.218£-004 22.39 
413.73 Y 123 23 1.17 828.70 2.061E-004 11.51 

Refere!'1ce Peak Correction factor (from 2234.4 keV peak) is 1. 00 +/ .. 0.01. 

y Pea~ Identified by NID 
M First peak in a ~ultiplet region 
m Other peak in a multiplet region 
F Fitted singlet 

Adjacent peak ~oted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected }lass {g) 

?u-239 2,82E-OOI r- 4.46E-002 

Beta: 2.98E+002 +- 4.06E+OCI Alpha: 1.00E+OOO O.OOE+OOO 
NUITber of energy lines used in correction: 3 


Energy Mass (g) 


129.30 2.83E-002 +- S.42E-003 

375,05 1.20£-001 1.49E-002
"t-

4:!.-3,71 1.46B-OOl 1.71E-C02 
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1-----------------------------------------------------------------------1 
I Segment 8 Results 1 

1 ---. ---.-------------------------------------------------------------1 
Segment: 8 De!:ector; ::::E'rOl position: 8 
C:ICanberraINDA2kIDataI00000192_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_POOB_SOOB 

Acquisition S:art: 12/17/20fl8 10:24:31 AM 
Elapsed Live Time: :18.76 sec Elapsed Rea: Till',e: 120.00 sec 
_._.__._.._---------

Transn~issior: Results 

Calib~ation Description: 55 Gal Galv 23.8 zero atten. 
Calib:::cation :late: 11/18/2008 9:40:51 AM 

Nuc.::..ide Energy Transrr,ission Ratio 

SE-75 136,00 0.179 +/- 0.0032 
SE·7S 264.66 0.268 +/ - 0.0042 
SE-75 279.54 0.279 +/- 0,0051 
SE-75 400,66 0.319 +/- 0.0074 

Errors quoted at 1.000 sigma 

Peak Analysis Res',;lts 

Peak Analysis Performed on: 2/2/2009 4:43:04 PM 
Peak Analysis From Channe:: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy 1::1 Ket Peak Continuum Fw'HM Peak Peak Net Area Fit 
!keV) Area C'OU!lts (keV) centroid E:ficier.cy %Uncert. 

59.41 4015 547 1.10 120.67 6,898E-005 2.09 
M 99.68 y 2400 694 1.37 201.13 1. 900E-004 6.61 5.95 
m 103.18 y 641 736 1. 37 2G8.13 1.984E-004 6.54 
M 125.22 150 245 0.97 252.17 2.405E-004 11. 25 1. 52 
m 129.30 Y 326 282 0,97 260,32 2,463E-004 6.96 

152.72 Y 524 324 0.99 307.12 2.7342-004 6.88 
M 203.44 Y 104 158 1.15 408.48 2,919E-004 12.29 2.28 
TIl 208.01 Y 178 198 1.16 417.61 2.916E-004 8.86 

3~1.79 Y 76 65 G,S5 624.99 2.556E-004 19.14 
332.77 y 77 113 1.21 666.92 2.~55E-004 23.35 
345.08 l' "." 72 1.22 691.51 2.3962-004 15.02 

M 375,04 Y 399 "6 1.29 751. 39 2.2582-004 10.23 0.94 
m 380,05 75 39 1.29 761. 39 2.236E·004 15.71 
M 382,77 73 37 1. 30 766.84 2.224E-004 15.71 



--------
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Energy ID Net Peak Continulli~ FhrM Peak Peak Net Area Fit 
(keV) Area Counts {keY} centroid Efficiency '!iUncert. 

393,06 131 31 1.85 787,39 2.179£,,004 11,01 
413,77 Y 344 26 1. 32 828,78 2,097E-004 6,13 
422,49 27 10 0,96 846,20 2.064E-004 25.37 
451. 85 37 12 1.17 904.87 1. 960E-004 21,60 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/ 0,01 

Y Peak Identified cy NID 

M First peak in a multiplet region 

m Other peak :n a multiplet region 

F Fitted singlet 

? ~ Adjazent peak noted 


Errors quoted at 1.000 sigma 

*~**~************ Self Absorption correction Results 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 8,95E-OOI +- 7,78£-002 1.02E-001 +- 5.54E-003 

Beta: 3,17E+002 +- 1. 71E+OOl Alpha: 1,00E+000 +. Q,OOE+OOO 

Number of energy lines used in :::orrection: 4 


Energy Mass {gl 

129,30 7,50E-002 +- 5,85E-003 
203.55 2.24£,001 +- 2,aOE-002 
375.05 4.07E-OOl +- 4.23E-002 
413.71 4,01E-001 +- 2,58E-002 
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1-----------------------------------------------------------------------1
! Segr.H2nt .9 Results 
1----------------------------------------- -----------------------------\ 
Segment: 9 Detector; DETOl Position: 9 
C:\Canberra\NDA2k\Data\00000192_CNTR0001_OCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 12/17/2008 10;28:42 AM 

Elapsed Live Tiff',e: 118.51 sec Elapsed Real ~iroe: 120.00 sec 


Transmission Results 

Calibration Description: S5 Gal Galv 23.8 zero atten. 
Calibration Date; 11/18/2008 9:40:51 AM 

Nuclide Energy Transr.:tission Ratio 
~-~------'-~--- .~--

SE-75 136.00 0.021 +1- 0.0009 
SE~75 264.66 0.051 +1- 0.0012 
SE-75 279.54 0.054 +/- 0.0018 
SE-75 400.66 0.076 +/- 0.0032 

Errors quo:.ed at 1. 000 sigma 

.*~.*****y*.*******~*** Peak Analysis Results **~******************** 

Peak Analysis Performed on: 21212009 4:43:07 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy In Net Peak Continaum FWHM Peak Peak Net Area Fit 
(xeV} Area CO'Jnts {keV} centroid Efficier.cy %Uncert. 

59.38 y 7359 868 1.16 120.59 5.062E-006 1. 70 
M 99.36 Y 2189 968 1. 68 200.50 8.053E-005 7.31 7.54 
In 103.13 y 1106 913 1. 69 208.03 8.900E-OOS 7.14 
M 125.29 Y 243 337 0.98 252.30 1.301E-004 8.54 2.74 
If. 129.28 Y 424 335 0.98 260.27 1.356E-004 5.93 

152.63 y 416 393 1.11 306.94 1.624E-004 8.81 
M 203.53 y 118 249 1. 27 408.65 1.799E-004 12.13 0.92 
m 207,97 Y 217 264 1. 27 417.52 1.798E-004 7.95 

311.82 Y 97 116 0.88 625.06 1.592E-004 19.41 
M 332.75 Y 181 101 1. 35 666.88 1.546E-004 7.94 1.15 
at 335.66 Y 133 98 1. 36 672.69 1.539B-004 9.22 

344.99 172 81 1. 33 691.33 1.519E-004 10.94 
M 375.02 Y 472 90 1. 23 7'o.. 35 L456E-004 4.92 1. 28 
ro 380.26 82 61 1. 23 761. 82 1.44SE-004 12.28 
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Energy ID Net Peak Contin"JUID F4'HM Peak Peak Net Area Fit 
(keV) Area Counts (keVl centroid Efficiency %Uncert. 

,., 382.60 76 62 1. 23 766.49 1.441E-004 12.77 
392.96 156 51 1. 59 787.19 1. 420E··OO4 10.97 
413.76 '[ 463 28 1. 33 828.76 1.385E-004 5.22 
'22.53 23 27 0.74 846.28 1.371E-004 39.66 
451.62 59 17 1.57 904.41 1.330E-004 16.68 
662.38 Y 62 8 1.30 1325.S7 1.104E-004 14,48 
721.95 Y 25 2 1. 33 1444.62 1.055E-004 21. 98 

Reference Peak Correction factor I from 2234.4 keY pea:.;:) is 1. 01 +/- 0.01 

y = Peak Identified by NlD 

!i First peak in a multiplet region 

:n Other peak in a multiplet regicn 

F Fitted singlet 

? = Adjacent peak noted 


Errors quoted at. 1.00:) sigma 

Self Absorption Correction Results 

Absorption correctio~ mode:: FUL~ 

Nuclide Corrected Mass (g} Uncorrected Mass (g) 

Pu-239 1.61E+OOO +- 1.09E-D01 2.72E-001 +- 1.13£-002 

Beta: 2 . 85E+002 +- 1.S4E+OOl Alpha: 1.00E+OOO +- 0.002+000 

Number o[ energy lines used in correction: 4 


Energy Bass (g) 

-------~. 

129.30 L 77E-001 +- 1.26E-002 

20),55 4,13E.. 001 +- 5,20E-002 

375,05 7.47E-001 +- 4,OOE-002 

413.71 8.17E-001 +- 4.67E-002 
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1-----------------------------------------------------------------------1
I Segment 10 Resul ts I 
1 ______-----------------------------------------------__________________ 1 
Segment: 10 Detector: DET01 Position~ 10 
c, \Canberra \ l\'DA2k \Data \ 000 00ln_eNTRODa l_DCATOOO 2_PROCCCA:liUINLZOO 0 3_PO 10_SOlO 

Acquisition Start: 12/17/2008 10:32:54 AM 

Elapsed Live Time: 118.39 sec Elapsed Real Time; 120.00 sec 


********************* Transmission Results 

Calibration Description: 55 Ga~ Galv 23.8 zero atten. 
Calibration Date; 11/18/2008 9:40:51 AM 

Nuclide Energy TransDission Ratio 
------~~--~--

SE-75 136.00 0.008 +/ 0.0007 
SE·75 264.66 0.032 +/- 0.0009 
SE-75 279.54 0.035 +! - 0.0015 
SE-75 400.66 0.051 +/- 0.0026 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results ************~********** 

Peak Analysis Pe:::::fonned on: 21212009 4,43,11 PM 

Peak Analysis From Channel: 80 to Chann6-1: 8192 

Peak Search SenSitivity: 3.00 


Energy ID Net Peak Continuum F\'/HM Peak Peak Net Area Fit 
IkeV) Area Counts (keV) centroid Efficiency %Uncert, 

59.40 y 10242 1062 1.15 120.64 1.901E-006 1.54 
M 99.00 y 1909 1193 1.61 199.78 5.293£-005 6.66 6.48 
n 103.10 Y 1607 865 1. 62 207.96 6.184E-OOS 6.40 

110.95 124 598 1. 32 223.66 7.924E-005 30.30 
M 122.90 Y 101 463 0.99 247.54 1.047E-004 16.41 1. 40 
m 125.20 Y 378 479 1.00 252.1.3 1.092E-004 6.36 
m 129.21 Y 450 404 1. 01 260.14 1.168E-004 5.66 
M 203.63 Y 137 252 0.98 408.85 1. 948E-004 16.60 1.51 
III 208.00 Y 329 310 0.98 417.60 1.947£-004 j.4.03 
M 332.75 Y 212 126 1. 21 666.87 1.467E-004 7.50 1.44 

yIn 335.59 146 119 1. 21 672.55 1.456E-004 9.19 
344.9-} 173 10'7 1. 29 691.30 1. 417E-004 11 .76 

M 368.54 Y 106 89 1. 26 738.40 1.327E-004 10.77 2.02 
if. 375.03 y 59) 74 1. 26 751. 36 1.304S-004 4.27 



0 
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Er.ergy lD Net Peak Continuum F\;'HM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

ro 380.12 121 60 1. 27 761.53 1.286E-004 9.64 

m 382.68 113 56 1. 27 766.66 1.278E-004 9.90 


392.86 229 42 1. 34 786.99 1. 244E ·004 8.:1 
413.74 y 563 23 1. 53 828.73 1.185£-004 4,65 
42:2.64 35 33 1. 02 846.51 1.162E-004 30.55 
451.39 70 17 0.73 903.95 1. 098E-004 14.91 

y662.56 69 6 1. 07 1325.92 8.435E-005 13.50 
722.08 y 37 5 1. 56 1444.86 8.:08E-005 19.01 

Reference Peak Correction factor ,fro,," 2234.4 keV peak) is 1. 01 +/- 0.01 

y - Peak Identified by NlD 

M First peak i:1 d multip:'et region 

m Other peak: in a m'J.ltiplet region 

F Fitted singlet 


Adjacent peak noted 

Errors quoted at 1. 000 sig-rna 

Self Absorption Correction Results 

Absorption correction rnodel: FUI.L 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2,43E+OOO +- 1.55E-OOl 3.39E-~01 +- 1.40E-OD2 

3eta: 3 .14E+002 +~ 1, 52E+OOI Alpha: 1.OCE+OOO +- O.OOE+OOO 
Nurr~er of eneygy lines used in correction: 4 

E:<ergy Mass {g} 

129.30 2.19E-OOl + 1. 53E-002 

2::13.55 ';'.42E~001 + 7 . .GBE-002 

375.05 ::.. Q5E+OOO +- 5.03E-002 
413.71 1" 16E+OOO +- 6.09£··002 
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I~-~--------------------------------------------------------------------1 
; segment 11 Resul ts \ 
~----------------------------------------------------------- ~-----------I 

Segment: 11 Detector: DE';.'Ol Position: 11 
C, ICanberra \~"A2k IDa ta I 00 000 192_~CNTROOOl_DCATOO 02_PROCOOAG_AN!.ZOOOLPO 11_80 11 

ACquisition Start: 12/17/2008 10:37:05 AM 
Elapsed Live Time: 118.61 sec Elapsed Real Tir.<e: 120.00 sec 

Transmission Results 

Calibration Description; 55 Gal Galv 23.8 zero atten. 
Calibrat:on Date: 11/18/2008 9:40:51 AM 

Nuclide Energy T;:ansnission Ratio 
.-.-~~~.~~-'.-~~~.-- "'~~--

SE-75 136.00 Q ~049 +/~ 0.0013 
SE-75 264.66 0, 109 +1- 0,0020 
5E-75 279,54 0,114 +1- 0,0027 
SE-75 40~~66 0.152 +/- 0.0046 

Errors quoted at 1.000 sigma 

Peak Analysis Results *~*********~~********** 

Peak Analysis PeriorIr,ed on: 2/2/2009 4,43:14 PM 
Peak Analysis Fran Channel: 80 to Channel; 8192 
Peak Search Sensitivity: 3.00 

Ene:::::-gy ro Net Peak Continuum FI';_ Peak Peak Net Area ?it 
(keVl Area Counts (keV) centroid Efficiency %Uncert. 

59,41 y 7588 787 1.12 120.66 2.979E-006 1.67 
M 94,65 273 785 1.70 191,08 7,331E-OOS 11.76 3,76 
m 99,04 Y 1887 1046 1.71 199.86 S.76SE-005 6.98 
m 103,05 Y 1304 834 1.71 207.87 1.009E-004 6.89 
M 125,33 Y 263 378 0.98 252,38 1.680E-004 16.08 1.43 
rr~ 129,34 Y 428 376 0.99 260.41 1.778E-004 14 .44 

152.73 Y 78 355 0.94 307.15 2,24BE-004 37,61 
11 203.55 Y 91 179 1.09 408.69 2.530E-004 14.90 0.69 
m 207,99 y 211 231 1.10 417,58 2.523E-004 8.58 

311 72 y 84 77 1. 27 624,85 2.046E-004 19.02 
M 332.74 Y 151 82 1. 34 666,85 1. 949E-004 8,56 1. 76 
m 335.48 y 109 78 1. 34 672 ,33 1. 936E-004 10,21 

345.01 160 86 1. 39 691. 38 :.89SE-004 :1. 75 
M 375,03 Y 473 43 1.43 751.37 1,776E-004 10.15 0.75 
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Energy In Net Peak Continuum FW"t'iM Peak Peak Net Area Fit 
I kelT) Area Counts IkeV) centroid Efficiency %Uncer~. 

:n 38Q.05 69 37 1.43 76!.39 1.758E-004 16.38 

m 382.64 63 36 1.43 766,58 1.748E-004 16.74 


392.97 182 32 1.16 787.21 1.712E-004 9.00 
413.77 Y 470 25 1.29 828.78 1.647E-004 5.14 
451.38 35 25 0.91 903.93 1.549E-004 28.34 
662.57 y 40 9 1. 61 1325 94 1. 229R-OD4 19.89 

Reference Peak Correction factor (from 2234.4. keV peak) is 1.01 +1- 0.01 

Y ?eak Identified by N!D 

M F'irsl peak in a multiplet region 

In :..;; Other peak in a ro"J1tiplet region 

F Fitted singlet 

? = Adjacent peak noted 


Errors quoted at 1. 000 sigrr,a 

Self Absorption Correction Resu:t~ 

Absorption correction model: FULL 

Nuclide Corrected Mass (9) Uncorrected ~ss (g) 

Pu -23 9 1.55E+OOO +- 1.678-001 2.708-001 +- 1.54£-002 

Beta: 3.42E+002 +- 3.13E+OOl Alpha: 1. OOE+OOO +- O.OOE+OOO 

!~'.llrIber of energy lines used in correction: 4 


Energy Mass (g) 

129.30 L 37E-OOl +~ 2.02E-002 
203.55 2.26E-OOl +- 3.40E-002 
375.05 6.14E-OOl +- 6.34E-002 
413.71 6.97E-001 +- 3.90B-002 
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1-----------------------------------------------------------------------1 
I Segment 12 Results ! 
-------------- --------------------------------------------------------I 

Segme~t; 12 Detector: DETOl position; 12 
C,\Canberra\NDA2k\Data\00000192_CNTR0001_DCAT0002_PROCOOAG_ANLZOOOl_P012_S012 

Acquisition Start: 12/17/2008 10:41:17 AM 

Elapsed Live Time: 119.08 sec Elapsed Real ?ime: 120.00 sec 


Transmission Results 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Er..ergy Trar.smission Ratio 
-~.---~.---~.----~.--

SE-75 136,00 0.226 +1 0.0038 
SE-75 264.66 0.3:4 +/- 0,0048 
SE-7S 279,54 0.322 +1- 0.0057 
SE·75 400.66 0.364 +/-- 0.0081 

Errors quoted at :.:100 sigma 

Peak Analysis Results 

Peak Analys::s Perforr.ted on: 2/2/2009 4,43,17 PM 

Peak Analysis From Channel: 80 to Channe:: 8192 

Peak Search Sensitivity: 3.00 


Energy ro Net Peak Continuum PWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

y59,40 2516 398 1.20 120.64 1.722E-004 2.54 
1< 99.56 y 630 3B4 1.42 200,89 2.1S4E-OO': 13 .36 3.46 

102.92 y 296 540 1. 42 207.61 2,242E-004 11. 95"' 129.27 Y 55 191 0.99 260,26 2.644E-004 38.65 
:2.52.81 Y 104 183 1. 25 307.30 2,909E-004 21. 48 
345.15 24 32 1.11 69:.66 2.614E-004 41.07 
375.12 Y 86 33 1. 35 751.54 2.476E~004 14.95 
413,68 Y 73 11 1. 39 828.61 2,315E-004 14.80 

Reference Peak Correction factor (fro:n 22}4,4 keV peak) is 1. 00 +/- 0.01 

Y Peak Ident.ified by NID 
H .:::: First. peak in a nUltip:;'e:: region 
m Other peak :n a multiplet region 
F Fit.ted singlet 
? ~ Adjacent peak noted 

Errors quoted at 1.OCO sigma 
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Self Absorption Correction Results 

Absorption correction mode~: FDLL 

Nuclide Corrected Mass (g) Uncorrected Mass (9} 

:.94E-OQ1 +- 4.69E-002 2.7SE-002 +- 4_05E-O~3 

Beta: 3.58E+002 +- 7.S6E+OOl Alpha: 1.00E+OOO +.. O.OOE+OOO 
Number of energy lines used in correction: 3 

3nergy :t{ass (g;-_ .. _--_ .. 

129.30 1.19E-002 +- 4.62E-003 
375.05 8.03E·OO2 +- 1.21E-002 
413.71 7.69B-002 +- 1.1SE-002 
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1-----------------------------------------------------------------------1
1 Se9'l'enc 13 Results 1
1-----------------------------------------------------------------------1 
Segment; 13 ~etector; DETOl Position! 13 
c: \canber ra \r-..'"DA2k \Data \ 0000 0192_CNTROOO 1_DCAT0002_PROCO OAG_F.NLZO 003_P01J_S013 

Acq1.!isition Start: 12/17/2008 10:45:28 AM 

Elapsed Live Time: 119,24 sec Elapsed Rca1 Time: 12 O. 00 sec 


Transmission Results 

Calibration Description: S5 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2006 9:40:51 AM 

Nuclide Energy Transrr.ission Ratio 

SE-75 136.00 0.227 +/- 0.0038 
SE-75 264.66 0.307 ,/- 0.0047 
SE-75 279.54 0.319 + /- 0.0056 
SE-75 400.66 0.365 +/~ 0.0081 

Errors qJoted at 1.000 sigma 

.~* •• *.**~**.***** •• *** Peak Analysis Results .*.-***.~****-******.*~ 

Peak Analysis Performed on; 2/2/2009 4:43:20 PM 

Peak Analysis From Channel: 80 to Char.nel; 6192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net. Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.28 y 363 185 1.32 120.41 1.445E-004 7.71 
99.86 555 229 1. 28 201.50 2.233E-004 5.93 

152.67 Y 184 114 1.32 307.03 2.901E-004 11. 49 

Reference Peak Corrcctio::1 fact.or (frorr, 2234.4 xcV peak) is 1.00 +/- 0.01 

y Peak Identified by NlD 
~ ; First peak in a m-c:.ltiplet region 
:n Other peak in a ::Il'J.ltiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.GOO sigma 
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Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
?here are not enough peaks to do the calculation 

Absorption correction model: FUL~ 
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,-- ---------------- ----------------------------------- --------------1 
Segment 14 Results I 

--------------.------.-------------------------------------------------1 
segment: 14 Detector: DETOI Position: 14 
C;\Canberra\~~A2k\Data\00000192_CNTRC001_DCAT0002_PROCOOAG_ANLZ0003_P014_S014 

Acquisition Start: 12/17/2008 10:49;40 AM 
Elapsed Live Time: 119.30 sec Elapsed Real Time: 120.00 sec 

Transmissio~ Results 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

-.-----
SE-75 136.00 0.195 +/- 0.0034 
SE~75 264.66 0.273 +/- 0.0042 
SE-75 279.54 0.277 +/- 0.0050 
SE-75 400.66 0.319 +/- 0.0074 

Errors quoted at 1 .000 sigma 

Peak Analysis Results 

Peak A.'1.alysis Performed on: 2/2/2009 4:43:24 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak search sensitivity: 3.00 

Energy 
(keVI 

ID Net 
A

Peak 
rea 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
cent~oid 

Peak 
Efficiency 

Net Area 
%Uncert. 

59.39 Y 
99.84 

152.76 Y 

165 
439 
106 

120 
188 

98 

1. 18 
1. 20 
0.9C 

120.61 
201.45 
307.21 

4.448E-006 
1.344E-004 
3.c98E-004 

12.98 
6.70 

16.81 

Reference Peak Correction factor (from 2234,4 keV peak) is 1,DO +/- 0.01 

Y Peak Identified by NID 
M First peak in a ID'J1tiplet region 
In Other peak in a multiplet region 
~ Fitted singlet 
? Adjacent peak noted 

Zrrors quoted at 1.000 sigma 
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Self Absorption Correctio~ Results 

Self ~~sorption Correction Analysis Error 3: 
There are ~ot enough peaks to do the calculation 

Absorption correction model: FUL~ 



----
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1-----------------------------------------------------------------------1
! Seg::uent 15 Result.s I 
1------ --------------------------------------------------------------1 
Segrr,ent: 15 Detect.or: DET01 position: 15 
C:ICanberraINDA2kIDataI00000192_CNTROOOLDCATOOOL?ROCOOAG_ANLZ0003_P015_S015 

Acquisition Start: 12/17/2008 10:53:52 A.:.'! 

Elapsed Live T:me: 119.29 sec Elapsed Real Time: 120.00 sec 


Transmission Results ************************** 

Calibration Description: 55 Gal Ga1v 23.8 zero atten. 
Calibration Date! 11/1S/2008 9:40:51),11 

Nuclide Energy Transmission Ratio 
~-------~----

SE-/5 136.00 0.335 +/- 0_0053 
SE-75 264.66 0_426 +/- 0.0064 
SE-'i5 2'19.54 0_433 +! 0.0072 
SE-75 400.66 0.481 +/- 0.0100 

Errors q'...1oted at 1. DOC sigma 

Peak Analysis Res'Jlts 

Peak Analysis Performed on: 2/2/2009 4:43:27 PM 

Peak Analysis From Channel: 80 to Channel: B192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Co~tinu~~ FWHM Peak Peak Net Area Fit 
(keV) Area C-::>unts (keVl centroid Efficiency %Uncert. 

99.89 347 120 1.12 201 55 L 563E-004 7.09 
152.56 Y 87 87 1. 53 306.81 3.706£-004 18.88 

Reference Peak correction factor (from 2234.4 keV peaki is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak :"n a mu_l.tiplet region 
m Other peak :"n a tl'.ultiplet region 
F Fitted sing:et 
? Adjace~t peak noted 

Errors quoted at 1.000 sigrr.a 
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****~***.**.***.* Self Absorptio~ correction Results 

Self Absorption Correction Analysis Error 3: 
7here are not e~ough peaks to do the calculation 

Absorption correction model: FULL 
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:-----------------------------------------------------------------------1
I Segment 16 Results I 
1-----------------------------------------------------------------------1 
Segment: 16 Detector: DET01 Position: 16 
c, ICanberra \NDA2k IData I 00 OOOl92_CNTROO 01_DCAT0002_PROCOOAG~LZOO 0 3 _PO 16_.S0 16 

Acquisition Start, 12J17/2008 10,58,03 AM 
Elapsed Live Time: 119.31 sec Elapsed Real Ti~e: 120.00 sec 

Transmission Results *~***********~*~******~*** 

Ca~ibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Trans~ission Ratio 

SE-75 136.00 0,372 +/- 0.0058 
SE-75 264.66 0.459 +J- 0.0068 
SE-75 279.54 0,464 +J- 0.0077 
3E-75 400.66 0.512 +J- 0,0105 

Errors quoted at 1,000 sigma 

Peak Ana1ys is ,Resul ts 

Peak Analysis Performed on: 2/2/2009 4,43,31 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy I:) Net Peak continuum F~IIIM Peak ?eak Net Area Fit 
(keVj Area COll:lts {keV) centroid Efficiency %Uncert. 

59,46 Y 57 57 0,91 120.76 9.646£-005 23.93 
99.B7 263 93 1. 23 201,51 1.422E-004 8,26 

Reference Peak correction factor (=rom 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by Nr~ 
M ~ First peak i~ a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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Self Absorption Correction Results *~***.*******~**** 

self Absorption correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction oodel: FULL 
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1---- ---------.-------------------------------------------------------1i Sum of Segment NID Results I , 
cat~:~?:~_~=~~~:~~_____ ________.___________________ !1-------------

..-.-.~~.-----. 

***************** Self Absorption Correction Results *~*.*******.****** 

Sel: Absorpt:on Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrec~ed Mass (g) 

?u-239 6.96E+OOO +- 2.72E-OOI O.OOE+000 +- O.OOE+OOO 

Beta: O.DOE+OaO +- O.OOE+OQO Alpha: a.OQE+OOO + O.OOE+OOO 

Number of energy lines used in correction; o 


Energy Mass (g) 

***~******.************* :-iID/MDA Rest:lts ******************.~**.***.* 

Nuclide Total Activi ty 'tError Concentration Mass 

(uei 1 (uCi/g) g 


~~--.~.--.~ --..--.~--
n on Pe < 2.475E-0Q2 +/- 1.9% < 5.452E-007 < 1.141E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 3.246E-002 +/- 1.9% < 7.149E-007 < 5.128E-012 
1\1-26 < 4.177E-002 +/- 16.0% < 9_199E-007 < 2.197E-006 
K-40 < 4.294E-001 +/- 5.3% < 9.4S7E-006 < 6.69BE-002 
Co·-57 < 2.620E-OOl +/- 4.7% < 5.772E-006 < 3.066E-Oll 
Co-60 < 5.222E-002 +/- 2.8% < 1.150E-006 < 4.58GE-Oll 
Se-75 < 5.162E-002 +/ 2.3% < 1.137E-006 < 3.551E-012 
Kr-85 < 6.766E+000 +/- 3.2% < 1.490E-004 < 1. 705E-00B 
Sr-90 B.597E-002 +/- 2 0.0% 1. 894E-006 6.233E-010 
Sb-125 < 7.982E-002 +/ 2.2% < 1. 758E-006 < 7.679E-011 
Ba-D3 < 4.154E-002 +/- 1, 8% < 9.149E-007 < 1. 641E-010 
Cs-134 < 2.502E-002 +/ .. 2.1% < 5.510E-007 < 1.909E-011 

? Cs-137 8.597E-002 +/- 20.0% 1.894E-006 9.B01£-010 
Eu-1S2 < 9.33SE-002 +/- 2.0% < 2.056£-006 < 5.246E-010 
Eu,··154 < 9.268E-002 +/- 2.1% < 2.041E-006 < 3.475E-010 
Ho-166m < 3.049E-002 +1- 2.3% < 6.7l6E-007 < 1.695E-008 
Bi-207 < 2.056E-002 +/ .. 2.1.% < 4.530E-007 < 3.743E-010 
Pb~210 < 4.09':E+003 +/- 309.7% < 9.018E-002 < 5.322E-005 
Ra-226 < 5.372E-002 +/- 2.5% < 1.183£-006 < 5.372E-00B 
Ac··227 < 1. B4':E-001 +/- 6.5% < 4.062E-006 < 2.S27E-009 
Th-230 < 7.669E+001 +/- 9.1% < 1.689E-003 < 3.758E-003 
Pa-23l < 1.028E+OOO +/- 11.3% < 2.264E-005 < 2.148E-005 
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Th-232 < 6.4011£-002 +/ 2.0% < 1.4101£-006 < 5.7681£-001 
U-232 < 6.8531£-002 +1 2.5. < 1.510E-006 < 3.1731£-009 
'1-233 < 6.303£+002 +1 4.1% < 1.3881£-002 < 6.4291£-002 
Pa-234 < 1.5601£-001 +1 11.6% < 3.4351£-006 
Pa-234m < 2.174E+002 +/ 2.3% < 4.7891£-003 
'1-234 < 0.0001£+000 +/ 0.0% < 0.0001£+000 < 0.0001£+000 
U-235 < 5,767E-002 +/ 4.1% < 1.270E-D06 < 2.6351£-002 
Np-237 7.6641£-001 +1 11.7% 1.E88E-005 1.073E:-0O3 
P,,-238 1.9711£+005 +/ 4.6% 4.3411£+000 1.1391£-002 
U-236 < 3.8691£+000 +1 2.4% < 8.5221£-005 < 1.138E+001 
Pu-239 4.380E+OO5 +/ 3.9% 9.6471£+000 6.964E+00O 
Pu-239B < 4.306E+OO3 +/ 18.8% < 9.485E-002 < 6.846E-002 
U-239 < 2.7351£+004 +/ 368.5. < 6.023E-001 
Pu-240 < 1.275E+OO3 +/ 14.3% < 1.602E-001 < 3.1651£-002 
Am-241 1.036E+005 +/ 7.8% 2.282E+00O 2.984E-002 
Am-2413 6.672E+OO4 +/ 5.5% 1.470E+000 1.922E-002 
Pu-241 < 1.980E+004 +/ 4.3% < 4.362E-001 < 2,9051::-004 
Pu-2413 1. 921E+005 +/ 6.4% 4.232E+OOO 1.8481£-003 
Pu""242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
I\m-243 < 1.943£-001 +/ 2.2% < 4.279E-006 < 9.616£-007 
Cm-243 < 2.C04E-OOl +/ 3.6% < 4.413E-006 < 3.B47E-OC9 
Cm-244 < 2.552E+004 +/ 14.2% < 5.621E-001 < 3.1131£-004 
Cm-245 < 3.4471£-001 +/ 8.4% < 7.592E-006 < 1. 9821£-006 
Crn-247 < 3.02GE-002 +/ 3.5% < 6.6661£-007 < 3.238E-004 



• NID/MDA Report for ~L85001754 2/2/2009 4:44:21 PM Page 36 

Kt.:.clide Total Activity 
(uel) 

%Error concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 
< 

3.382E-002 
1.S89E-OOI 

+1
+1

3.5% 
6.6% 

< 
< 

7. 449E-007 
4.16IE-006 

< 
< 

8.184E-009 
l.ISIE-OO? 

? 
X :; 

<: :; 

@ ~ 

~uclide is part of a~ undetermined solution 
Nuclide rejected by the interference analysis 
Nuclide was manually edited 
MIJA 
Half life too short for MDA calculation 

Errors quoted at 1,000 sigwa 
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----------------- -----------------------------------------------------1 
Sum.'11ed Segment: Spectra Results I 

Category: Segmented I 
-----------------------------------------------------------------------1 

Elapsed Live Time: 118.92 sec Elapsed Real Tine: 120.0:) sec 

..-.-.------~ 

NID/1'.DA Results 

N:.lc2.ide Total Activity %Error Concentration Mass 
(uei) (uCilg) 9 

n on Fe < 8.087£-002 _/ 1. 0% < 1. ?a1E-006 <. 3.728E-015 
Pulser < O.OOOE+OQO +/ O. Q% < O.OOOE+OOO 
Na-22 < 1,014E-001 ./ 1.1% < 2.233E-006 < 1.602E--011 
Al-26 < 1.054E-OOl +/ 7.0% < 2.321E-006 < 5.543£-006 
K-40 1.152EToao +/ 23.2% 2.S38E-005 1.798E-001 

X Co-57 
Co-60 1.942E-001 +/ 13.0% 4.277E-006 1.703E-010 
Se-75 < 2.138E-001 +/ 1.0% < 4.709E-006 < 1. 471E-011 
Kr-85 < 2.854E+001 +/ 2.4% < 6.287E004 < 7.193£-008 
Sr-90 < 1,139E-OOl +/ 0.8% <. 2.509E-006 < a.258E-010 
Sb-125 < 2.892E-OOl +/ 1. 3% < 6.370E-006 < 2.782E-010 
Ba-133 < 1.740E-OJl +/ 0.8% < 3.833E-006 < 6.873£-010 
Cs-l34 < 7.958E-002 +/ 0.8% < 1. 753E-006 < 6. 072E-Oll 

x Cs-137 
Eu-152 < l.592E-OOl +/ 1.9% < 7.912E-006 .:: 2.019E-009 
Eu-154 < 2.895E-001 +/ 1.4% < 6.377E-006 < 1.086E-009 
Hc-166~ < 1.225E-001 +/ 1. 6% < 2.697E-D06 < 6.809B-008 
Bi-207 < 8.481E-002 +/ 0.8% < 1.868E-006 < 1.544E-009 
Pb-2l0 < 3.880E+003 +/ 11.4% < 8.546E-002 < 5.044E-005 
Ra-226 < 1.998E-001 +/ 1.3% < 4.401£-006 < 1.998E-007 
Ac-227 < 7.S94E-001 +/ 8.2. < 1.673E-005 < 1. 040E-00B 
T!:-230 < 3.872E+002 +/ 8.2% < 8. 529E-003 < 1.897E-002 
Pa-23~ < 4.18'E+OOO +/ 11.1% < 9.216E-005 < 8.745E-005 
T!:-232 < 3.088E-OD1 +/ 1.1% <: 6.802E-006 < 2.782E+OOO 
;]-232 < 3.088E-001 +/ 1.1% < 6.B02E-006 < 1.430E-008 
U-233 < 2.917E+003 +1 1. 4% < 6.424E-002 < 2.97 SE-001 
Pa~234 ..: 4.691E-OOl +/ 12.1% < 1.033E-00S 
Pa-234m < 6.204E+002 +/ 1. 5% < 1.366E-002 
U-234 < O.OOOE+OOO +/ 0.0% ..: O.QOOE+OOO < O.OOOE+OOO 
U-235 <: 2,454E-001 +/ 1. 7% < 5.40SE-006 < 1.121E-OOl 
Np-237 S"9~4E-OOl +/ 12. B% 1.970E-005 1.2S2E-003 
Pu-238 1,874E+005 +/ 4.4% 4.127E+000 :.083E-002 
U-238 < l.O:lE+OOl +/ 1. 6% < 2.226E-004 < 2.971E+00l 
Pu-239 3,9451'.:+005 +/ 4.6% 8.690E.000 6.273E+000 
PU-239B < :.973E+004 +/ 3.2% < 4.346E-001 < 3.137E-001 
U·239 <: 9,331E+003 +/ 15.1% <. 2. 05SE-OOl 

X Pu-240 
Aro-241 1,150£+005 +/ 8.2% 2.532E+OOO 3.311E-002 
Arr,-2413 4.932E+004 +/ 3.0% 1. 086E+000 1.';20B-002 
Pu-241 < 9.8S7E+004 +/ 1. 7% <: 2.171E+000 < 9.483E-004 
Pu-241B 1.577E+005 +/ .. 4.3% 3.473E+OOQ 1.517E-003 
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Pu-242 < O.OOCE.,..OOO +/ 0,0. < O,OOOE+OOO < 0,000<;+000 
Am-243 < 8,505E-00I +/~ 1.1% < 1.873E-005 < 4.210E-006 
Crn-243 < 8.772E-00I +/ 3.0% < 1.932E-005 < 1. 684E-008 
Cm-244 < 9.796E+004 +/ 13,9~ < 2.158E+:)OO < 1.195E-003 
C:m-245 < 1.543E+OOO +/ 7.4% < 3,398E-005 < 8.871E-006 
Crn-247 < 1.27BE-OOl +/ 8.4% < 2.8"6E-006 < 1.368E-003 
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Nuclide Tota: Activity %Error Concentration Mass 
('.lei) (uCi/g) g 

_._. :--:-:-:: 
Cf-249 < l.354E-OOl +/ 3.1% < 2.983E-006 < 3.2'78E-008 
Cf-251 < 8.436E-OOl +/- 5.3% < 1. 858E-005 < 5.273E-007 

? :::: Nuclide is part of an undetermined solution 
X Nuclide rejected Uj the i~terference analysis 
* Nuclide was manually edited 

< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

Self Absorption Correccion Resu1cs 

Absorption correction ~odel: FULL 

Nuc':'ide corrected Mass (gj Uncorrected ~ss {g) 

?u-239 6.27E+OOO +- 2.90E-00l 1.31E+OOO +- 2.74E-002 

Beta; 3.~lE+002 +- 1.46E+OOl Alpha: 1.00E+OOO +- O.OOE+OOO 

Number 8f energy lines used in correction: 4 


Er:ergy Mass (g) 

:29.30 4.99E-OOl + 3.84E-002 
203.55 :.04S+000 +- 7.16E-002 
375.05 2.52E+000 +- 5.94E-002 
413.71 2.80E+OOO +- 7.62E-002 
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I~----~-----------~------------------------------~----~ ---~-------------------I 
Automated Independent Technical Review I 

i----~---- ------------------------------------------------------------------ -I 
Counter TD: SGS with Trans. Count Type; Assay - 55 Ga: Galv 23.8 
Container ID: LL85001754 Assay Date: 12/17/2008 
Waste !'latrix Code: 
Sequence Number: 192 

!----------------------------------------
(Data combiner k~alysis: 

! Input combination 2: only Isotopics input data are valid. 

i
I Source ot resul~s is undefir:.ed.1 ___________________ _ 

DISPOSITION: 

I~~~::~~~:~!~::-::-::::=:::::~-:::--~::::::.::-:::::::~-:::::-::::::~-~Y-- i . ad1J
1 Normalized fit value ( 1.231 is greater than allowed ( 1.151. lJ~ 1 ~~ 
, Fit vahle ( 3.32) is greater than allowed ( 2.50). I 

j Note: The measured and declared isotopics are inconsistent. i 
I~---~~~--~~---~~---~-------------------------~----~-------------------~---~---I 
DISPOSITION: 

I~---- --~~-~~ ~--~~------------------- -~------~---~ -----------------------1 
1Ga:nrr.a Analysis, 1 t
I Analysis Stat't.:s: No errors. l?t 
\ Ratio of Pu-239 4:;'4 to 129 keV line activities is above the limit of 2.50 IU 
I---~----~~--~~--~~--------------------------~----~~---~-----------------------I 
D:SP051TION: 

1------------------------ -----------------------------------------------------1 
I Segrne::t Data Review: 
1 Segmer:.t: 1 OK I 
I segrtent: 2 OK I 
i 

I 
1 
1 
I 
! 

Seg:nent: 
Segme!1t: 
Segment: 
Segment: 
Segment: 
segment: 

3 OK 
4 OK 
5 OK 
6 OK 
7 OK 
8 OK 

I 
I 

I 
I 

Segrr,e!1t : 9 OK 
Segment: 10 OK 
Segroer::: : 11 OK 
Segner.t: l2 OK 
Segment: 13 OK 
Segmenc: 14 OK 
Segment: 15 OK 
segment: 16 OK 



• <, 1-.----------------------------------------------------------------------------1 
DISPOSITION: 

i ---------------1
I Miscellaneous: 

I I
1------------------------------------------- ------------------1 
DISPOSITION, 
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1-----------------------------------------------------------------------1
l Radioassay Oaca Sheet I 
1--------------------------------------------------------------- -------1 

Engine Version: MMRes. Crr~. Vl.2 

Assay Instrument: SGS with Trans. Location:LL!fI, 

Analysis Method: CCP-TP-019 Rev 4 Sofcware Version: J;r;JA 2000 V.4.0 

Iterr: ::::D: LL85001754 Analysis Date: 
 (Df 4~12117/2008 , 
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*****~**********~*********~* MGA Results 

MGA versio3: MGA V9.63H CI 

Measurement date.:: 12/17/08 Declared date;:;;; 12/17/08 
Low energy spectrum sensir:ivity ;:;;; 30.0% Total councs = 3.864E+C05 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 ~ 0.95:4 Cd g!c:n2 1.8122 F~vHM at 122 keY 537 eV0;;; 

QFIT 3.32 FWH!1 at 208 key 665 eV 
NQFIT 1. 230 

Isotope analysis at 
:sotope Relative %' % Relative %* Meas. date Dec:. date 

to Pu-239 Err Err to Pu-241 F.rr % weight %Err % weight %Err 

Pu-238 0.012082 7.1 3.0 10.8813 32.0 1.12998 6.68 i.22508 7.U 
Pu-239 1. 000000 0.0 6.5 900.6229 33.7 93.52655 C.B6 93.36603 0.88 
Pu-240 0.055579 16.2 14.7 50.0561 41.4 5.19815 15.21 5.19352 15.20 
Pu-241 C.OO111O 19.4 17.3 1.0000 0.0 0.10385 18.95 0.17196 31.39 
Pu-242 (New alg. ) v.3994( 17) {L 04148 ( 17) 0.04140 ( 16) 
7\r:\-24: 0.011816 7.2 2.6 10.6416 31.9 1.10509 6.75 1.12310 6.86 

Pu-240 effective (meas. date) = B.11S +/- 11.74% 
Am-24:!. separated about 53.760 +/- 1.211 years age 
Aro/Pu-24l weight ratio =10.641€0 +/- 17.51% 

Messages: 

Lead x-rays detected. 

Calculatior.s in MGAABS didn1t converge: results may be suspecc, 

Efficiency curvat'Jre bour.dary reached. 

Pu-24liP'J-239 effic:.ency c!:anged in MGACAL b,Y 69%. 

Poor quality-of-fit: results may be suspect. 


Notes :" Error in ratio 

Errors quoted at 1.000 sigma 

MGA sigma defaulted to 1 


Rev:'ewed by: Date: 
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Radioassay Data sheet 

Engine Version: TMU Gamw~ 1.5 

Assay Instrument' SGS wi th Trans. Locati.on : LLNL 
AnalYfHs Hethcd: LL~ SGS Operating Procedure Software Version: NDA 2000 V,4,Q 
Item :D: ~S52343BO Analysis Date: 12/17/2008 

N=D ':'dent,lfiec -ldu::ial nuclide Pu-239 
MEASURED 

Net 'i'Je igl: c 42800.0 9 
eu nass 1. 72E+OOO +- 3.07E-00l 9 
':'RU Alp". f\.ctiv'} ty 2.73E-001 +- 3,59E-002 Ci 
TRU Activity ~c}]:C'el1::' ::atlon 6.38E+OO3 +- 8.39E.OO2 nCifg 
Pu-239 Eq'J-=--va.lellt ;'cLivity 2,66E-OOl +- 3,39E-002 Ci 
Pu-239 FGE 1.S8E+OOQ +- 3.06E-OOI 9 
Decay heat 8.78E-003 +- 1.16E-003 "1 

Activity 
Nuclide Xs.ss Activity Uncert. MDA 

9 Ci ci Ci 

--- ------~.-~-.-

SR90 <L:'C <LLD O,OOE+OOO O,OOE+OOO 
CS137 <=-,LD <LLD O,OOE+OOO 1,10E-007 
U233 <'~LLD <LLD O,OOE+OOO 2.10E-003 
U234 ,,-L;,.t) <LLD O,OOE+OOO O.OOE+OOO 
U235 0, JOE+DO(l O.OOE+OOO O.OOE+OOO 1. 70E-007 
NP237 2 . ~lE->(103 1. SlE-006 3.S2E-007 2.07E-007 
PU238 7 .94::: 003 1,37E-001 2.93E-002 4.00E-003 
U238 <LL~) <LLD O.OOE+OOO 9.31E-006 
PU239 .S6Ef-080 9,84E-002 1. 92E-002 2.87E-003 
P1J24 0 l, 'j5S-il(11 3,36E-002 7.6:E-003 9.80E-004 
AM241 1 ,.7f-JG3 3,72E-003 7.27E-004 3.60E-005 
PU24J 2 .SJ£-CC3 2,94E-00l 1. 35E-001 8.57E-003 
PU242 9, S2 -08 Ll 3.63E-C06 9.65E-007 O.OOE+OOO 

Erl:'or qUdte.J. <l.t :L.OOO sigma 
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I-----~-----------------------------~----------------------------------1 
1 NDA 2000 Assay Report i 
1---------------- ------------------------------------------------------1 
************************* Item Information 

Item ID: LLB5234380 Count Sequence Number: 193 

Operator: RHWM2\RHWM 

Assay Start: 12/17/2008 11:17:38 AM 

Description 1: LL85234380 

Descriptior. 2: 

Location:LLNL 

Comment: 

Matrix Type: Lucite 

Container Type: 55 Gal Galv 23.8 

Weight; GrosS: 66.6 kg Net: 42.8 kg 

Container: Volume: 208~O 1 Full: 100.0 % 

Density: 0.210 kg 11 


************************ system Configuration 

Cour.ter: SGS with Trans. 
Segrr,ents : Namber: 16 offset: 0 
Scanning Platform: Start: 934 rom Delta: -51 rom 
Count Type: Assay - 55 Gal Galv 23.8 
Collimator/Geometry setting: Default C 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: Se~75 Trans. 0 

Errors quoted at 1.000 sigma 



2 \segme~t Results Report for LL85234380 2/2/2009 4:48:05 PM Page 

1-----------------------------------------------------------------------1 
1 Segment 1 Results 1 

1----------------------------------------------------------- --------1 
Segment: 1 Detector: :JETOl Position: 1 
c: I Canberra INTIA2k IData \. 000 0019 3_CNTRO 0 01_DCATO 002_PROCOOAGj,,"<LZO 00 3_PO 01_S00 1 

Acquisition start: 1211712008 11:19:41 AM 
Elapsed ~ive Time: 119.31 sec Elapsed Real Time: 120.00 sec 

Transmission Results 

Calibration Description: 55 Gal Galv 23,8 Zero atten. 
Calibration Date: 11/18/2008 9: 40: 51 AM 

Nuclide Energy Transnission Ratio 

SE-75 136.00 0.518 +1- 0.0079 
SE-75 264.66 0.606 +1- 0.0088 
SE-75 279.54 0.615 +1- 0.0098 
SE-75 400.66 0.658 +1- 0.0127 

Errors quoted at 1. 000 sigma 

*****************~***~* Peak Analysis Results ******~**************** 

Peak Analysis Performed on: 2/2/2009 4:46:46 PM 
?eak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity; 3.00 

Energy ID Net Peak Continuum FIi'JH."1 Peak Peak Net Area Fit 
(keV) A=ea Counts (keV) centroid Efficiency %Uncert. 

59.40 Y 683 143 1.15 120.65 7.360E-006 

Reference ~eak Correction factor (fro~ 2234.4 keV peak) is 1.00 +/-. 0.01 

y Peak Identified by NID 
!{ First peak in a multiplet region 
rn - Other peak in a multiplet region 
F ; Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 signa 
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Self Absorptior. Correction Results ***************~** 

Self Absorption Correction Ana1ysis Error 3: 
There are not er.ough peaks to do the calcula~ion 

Absorption correction model: FULL 
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i~~~~~--~-~---------~----~---------~-~-~--------~-------------~----------I
I Segment 2 Results I 
I----------------~--------------------------------~---------------------

Segment: 2 Detector: DETOI Position: 2 
C:\Canberra\NDA2k\Data\00000193_CNTROOOl_DCAT0002_PROCQOAG_ANLZ0003_P002_S002 

Acquisition Start: 12/17/2008 11:23:53 AM 
Elapsed Live <;;ime: 119.29 sec Elapsed Real 'J:'ime: 120.00 sec 

Transmission Results 

Calibrat:on Description: 55 Gal Galv 23.8 zero atten. 
Calibratior. Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmiss::'o!"l Ratio 
-~-~-~-~~~---~--"---.-

3E-75 136.00 0.404 +/~ 0.0063 
SE-'?5 264.66 0.500 +/- 0.0074 
SE~75 279.54 0.514 +/- 0.0084 
SE-75 400.66 0.552 +/- 0.0111 

Errors quoted at 1. 000 sigrr.a 

Peak Analysis Results 

Peak Analysis Performed on! 2/2/2009 4:46,49 PH 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID :Net Peak Continuum FWHM Peak Peak 1';et Area Fit 
IkcV) Area Counts (keV) cer:.troid Efficien~y %Uncert. 

59-45 y 1318 215 1.16 120.74 1.165E-004 3.37 
96.60 113 132 1.17 198.97 2.552E-004 17.24 

129.17 y 82 81 0.72 260,06 3.156E-004 19.15 
413.72 Y 11 9 0,99 828.67 2.473E-004 61.89 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

y Peak Ider:tified by NID 
K First peak ir. a IDCl1tiplet region 
m " other peak in a mt:ltip1et regior: 
F Fitted singlet 
? Adjacer:t peak noted 

Errors qt:oted at 1.000 sigma 
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Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction nodel: FULL 

Nuclide Correc~ed Mass (g) Uncorrected Mass {g) 

Pu-239 correction not done 1.42E-OQ2 +- 2.64E-OQ3 

Beta: -S.S7E+001 +~ 1.22E+002 Alpha: 1.OOE+OOO +- O,OOE+OOO 
Number of energy lines used in at~empted correction; 2 


Er.ergy Mass ig) 
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i-----------------------------------------------------------------------1
! Segment 3 Resul ts i 
1-----------------------------------------------------------------------1 
Segment: 3 Detector: DET01 position: 3 
C:\Canberra\NDA2k\Data\OOC00193_CNTR0001_DCAT0002_PROCOOAG~ANLZ0003_P003_S003 

Acquisition Start: 12/17/2008 11:28:04 AM 
Elapsed Live Time: 119.15 sec Elapsed Real Time: 120.00 sec 

'fransrnission Results 

Calibration Description: 55 Gal Galv 23.8 zero atte~, 


Ca1ibratior. Date: 11/18/2008 9:40:51 AM 


Nuclide Energy Transmission Ratio 
--:------ 

SE-75 136.00 0.375 +/- 0.0059 
SE-75 264.66 0.474 +/- 0.0070 
SE-75 279.54 0.488 +/- 0.0080 
SE-75 400.66 0.526 +/- 0.0107 

Erroys quoted at 1.000 sigma 

*********************** Peak Analysis Res'J.lts *********************** 

Peak Analysis Performed on: 2/2/2009 4:46:52 PM 

Peak Analysis Fyom Channel: 80 to Channel: 8192 

Peak Search Sensitivity; 3.00 


Energy ID Net Peak Continuum F"HM Peak Peak Net Area Fit 
(keV) Area Counts ikeVI centroid Efficiency %Uncert, 

59.42 y 3395 448 1.10 120.68 9.156E-005 2.22 
M 94,66 86 138 1. 33 191.50 2.302E-004 19.04 1.48 
m 98.68 y 288 194 1. 33 199.13 2.432E-004 14.07 
m 103.12 Y 216 191 1.34 208. 02 2.S75E-004 14.55 

129.34 Y 162 105 1. 27 260.41 3.226E-004 12.09 
375.00 y 71 9 1.11 75::'.30 2.769E-004 13.72 
413.77 Y 35 9 1. '0 828.77 2.546E-004 24.40 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 00 +/- 0.01 

'( '" reak Identified by NIC' 
M First peak in a Ill'..lltiplet regien 
m :;. Other peak in a Ill'..lltiplet region 
F Fitted singlet 
? Ad:acent peak noted 

Errors quoted at 1.000 sigma 
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Self Absorption Correction Res~lts 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass \g) 

Pu'~239 5.74£-002 +- 1.13£-002 3,34E-002 +- 3,04E-003 

Be~a; 8,96E+ODl +- 3,42E+001 Alpha: 1.00E+OOO +- O,OOE+OOO 
Nuw~er of energy ~ines ~sed in correction: 3 

Energy Mass (9) 

129,30 2.85E-002 + 3.58E-003 
375.05 S.8BE-OQ2 +- 8,14E-003 

413,71 3. HE-002 +- 8,l'IE-003 
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1-----------------------------------------------------------------------1
I Segment 4 Results f 

!-----------------------------------------------------------------------1 
Segment: 4 Detector: DETOl position: 4 
C, \Canberra \~1)A2k \Da ta \ 00000 19LCNTROO 01_DCAT0002_PROCOOAG_ANLZO 0 03_P004_S004 

Acquisition Start: 12/17/2008 11:32:16 AM 
Elapsed Li ve Tirr_e; 119.09 sec Elapsed Real Time: 120.00 sec 

Transmission Res'J.lts 

Calibration Description: 55 Gal Ga1v 23.8 zero atte~. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 
~--

5£-75 136.00 0.268 +/- 0.0044 
SE-75 264.66 0.367 +/- 0.0055 
SE~·75 279.54 0.376 +/- 0.0064 
SE-75 400.66 0.420 +/- 0.0091 

Errors quoted at 1. 000 sigma 

**y***********~***y**** Peak Analysis ReSL!its *********************** 

Peak Ana:!.ysis Performed on: 212/2009 4,46,55 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

li:nergy ID Net Peak Continuum FWHM Peak Pea~ Net Area Fit 
{keVi Area Counts (keV) centroid Efficiency %Ur:cert. 

59.42 y 6290 697 1.13 120.6B 4.S16E-006 1. 77 
M 98.83 Y 339 248 1.19 199.44 1. 390E-004 15.55 1. 09 

'" 102.99 Y 250 255 1.19 207.75 1.616E··004 15.94 
129.33 Y 122 129 1. 00 260.38 2,894E-004 16.35 
228.20 y 48 45 1. 31 457.95 3.754E-004 25.66 
277.56 Y 46 29 1.03 556.58 3.292E-004 23.58 
311. 96 Y 17 26 1. 09 625.33 2.964E-004 50.00 
374.94 Y 65 13 1. 31 751.18 2.471£-004 14.96 
413.79 Y 48 9 1. 54 828.82 2.239E-004 19.57 

Reference Peak Correction factor (from 2234.4 kev peak) is 1. 00 +!- 0.01 

Y Peak Identified by NID 
M ~ First peak i~ a mUltiplet region 
m ~ Other peak i~ a multiplet region 
F ~ Pitted siJglet 
? ~ Adjace~t peak r.o~ed 

Errors quoted at 1,000 sigma 



Self Absorption Report for LL85234380 212/2009 4:48:09 Page• 9 

***************** Self Absorption Correction Results ****************** 

Absorption correct.ion model: F:JLL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

pu-239 8.71E~002 +- 1.72E-002 3.22£-002 +- 3.43£-003 

Beta: 1.67E+C02 +- 3, 95E+OCl Alpha: 1. OOE+OOO +- 0.00£+000 
N\JlTlber of energy lines used in correction! 3 


Energy Mass (g) 


129.30 2.38E-002 +- 3.97E-003 
375.05 6.04£-002 +~ 9.11E-003 
413.71 5,2'7E-002 +- 1.04E-002 
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1-----------------------------------------------------------------------1
! Segment 5 Results I 
1-------- --------------------------------------------------------------1 
Segment: :. Detector; DET01 Position: 5 
C:\Canberra\NDA2k\:Jata\00000193_CNTROOC1JJCAT0002~PROCOOAG_ANLZ0003_P005_S005 

l~cquisition Start: 12/17/2008 11:36:27 .AM 
Elapsed Live TiIT,e: 119.11 sec Elapsed Real Time: 12C.OO sec 

Transmission Results 

Calibration Description; 55 Gal Galv 23.8 zero atten. 

Calibration Date: 11/18/2008 9:40:51 AM 


Energy Tra~smission Ratio 

SE-75 136,00 0,232 +/ 0,0039 
SE-7S 264,66 0,324 +/ 0,0050 
SE-75 279.54 0,337 +/ 0,0059 
SE-75 400,66 0,406 +/ 0,C088 

Errors ~10ted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis ?erforr:led on: 2/2/2009 4,46,59 PM 

Peak Analysis From Chanr:el: 80 to Channel: 8192 

Peak Search Se:r.sitivity: 3,00 


E:r.ergy ID Net Peak Continuum FWHM Peak: Peate Net Area Fit 
IkeV) Area Counts (keV) centroid Efficiency tuncert. 

59,41 y 5932 702 1.13 120,66 B,129E-005 1.81 
M 98,87 Y 253 16B 1. 07 199,51 2,014E-004 15.42 0,92 
m 102,97 y 249 213 1. 08 207.71 2,120E-004 14.52 

125.28 Y 75 105 0,96 2S2,30 2,588E-004 22.75 
311,99 Y 21 37 0,78 625,39 2,791E-004 51.11 

Referer.ce Peak Correction factor (from 223',4 keV peak) is 1.00 +/- 0,01 

y Peak Identified by NID 
M First peak in a multiplet region 
m ; Other peak in a multip~et region 
F .. Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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4 ' 

Self Absorption Correction Results *.***.**.****~.*.* 

Self Absorp~ion Correction Analysis Error 3: 
There are ~ot e~ough peaks to do the calculation 

Absorption correction model: Fu~L 
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1----------------------------------------------------·------------------1
I segment 6 Results
1-----------------------------------------------------------------------1 
Segment: 6 Detector: DETOl Position: 6 
C,\Canberra\NDA2k\Data\00000193_CNTR0001_DCATOOOLPROCOOAG~LZOOOLP006_S006 

Acquisition Start: 12/17/2008 11:40:38 AM 
Elapsed Live Time: 119.20 sec Elapsed Real Time: 120.00 sec 
----_.__._---- ._._-_._--------

Transrdssion Results 

Calibration Description: 55 Gal Galv 23.8 zero atte~. 


Calibration Date: 11/18/2008 9:40:51 AM 


Nuclide Energy TranSIf,i asion Ratio 

SE-75 136.00 0.212 +/- 0.0036 
SE-75 264.66 0.305 +/- 0.0047 
SE-· 75 279.54 0,320 +/- 0.0056 
SE-75 400.66 0.386 +J- 0.0085 

Errors quoted at 1.000 sigma 

.~************~******** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 4,47,02 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuu.."U FvlliM Peak Peak Net Area Fit 
(keVl Area Counts IkeV) centroid Efficiency %Uncert. 

59.40 y 3354 446 1.11 120,65 1.893E-006 2.23 
M 98,97 Y 171 127 1. 20 199,72 1.216E-004 19.90 1.20 
ro 102.93 Y 154 186 1. 21 207.62 1.426E-004 18.07 

125,24 Y 75 85 0.91 252.22 2.514E-004 21.70 

Reference Peak correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Idemtified by NID 
M First peak in a multiplet region" 
ro Other peak in a multiplet region" 
F F:..':.ted singlet 
? Adjacent peak noted 

Errors quoteci at 1.000 s~gma 
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Self Absorption Correction Results 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-----------------------------------------------------------------------1
! Segment 7 Results I 
1------------------- --------------------------------------------------
Segment: 7 Detector: DET01 position: 7 
C, \Canberra \NDA2k\:Jata \ °0000193_CN':'RO 00 l_DO,':'OO OLPROCOOAG ..ANLZ0003 _PO 07_SO 07 

Acqeisition Start: 12/17/2009 11:44:50 AM 
Elapsed :'ive ':'ine: 119,30 sec Elapsed Real Time: 120.00 sec 

Transmission Results 

Calibration Description: 55 Gal Galv 23.S :zero atten, 
Calibration Date, 11/19/2008 9,40:51 11M 

Nuclide Energy Transmission Ratio 
._.._-- _._

~.-~.--. 

SE··75 :36.00 0.217 +/- 0,0037 
SE-75 264,66 0,324 +1- 0,0049 
SE-7S 279.54 0,333 +/- 0,0058 
SE-75 400.66 0,401 +1- 0,0087 

Errors quoted at 1,000 sigma 

*~********************* Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 4,47:05 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity; 3,00 

Energy ID Net Peak Continu'J.ffi FWdM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.42 Y 1261 201 1. 09 120,68 3,570E·006 3,43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

y Peak Identified by NID 
M First peak in a r:tultiplet region 
m = Othe:!: peak in a multiplet region 
F ; Fitted sing:et 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calcu:ation 

*****************~ 

Absorption correction model: FULL 
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1------------------ ------------------------------ -~------------------I 
I__________________________:==-:~c __~_~:=u=:=_________________________ I 
Segment: 8 Detecto!': DET01 Position: 8 
C: \Canberra\NDA2r:.\Data \ 00000 19 3_CNTROOOl_DCAT0002_PROCOOAG...,ANLZ0003_P008_S008 

Acquisition Start: 12/17/2008 11:49:02 AM 
Elapsed Live Time: 119.30 sec Elapsed Real 'TilT',e; 120.00 sec 

Transmission Results ************************** 

Calibration Desc~iption: 55 Gal Galv 23.8 zerO atten. 
Calibration Date~ ll/18/2008 9:'0;51 AM 

Nucl::'de Energy Transmission Ratio 

SE-75 136.00 0.309 +/- 0.0050 
SE-75 264.66 0.408 +/- 0.0061 
SE-75 279.5' 0.426 +/- 0.0071 
SE-75 400.66 0.477 +/- 0.0099 

Errors quoted at 1.000 sigrr.a 

*********************** Pear:. Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 4:47:08 PM 
Peak A~alysis From Channel: 80 to Channel; 8192 
Peak search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHN Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.40 Y 397 138 1.12 120.63 a.oSeE-OOS 6.69 

Reference Peak Correction factor {from 2234.4 keV peak) is 1.00 +/- 0.01 

y , Peak Identified by NIO 
M First peak in a rr.ultip:'et region 
m = ether peak i:: a :multiplet region 
F Fitted singlet 
? Adjacer:.t peak noted 

Erro:rs quoted at 1.000 sigma 
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Self Absorption Correction Results **~*************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-----------------------------------------------------------------------)
I Segment 9 Resules I
1------------------------------------------------- --------------1 
segrr.e~t: 9 DeLecLor: DET01 position: 9 
C: \ Canberra \NDA2k \::Ja ta \ 0 0000 19LCN~'ROO 01_DCAT0002_PROCOOAG__ANLZOO 0 3_POO 9_8 009 

Acq".J.isition Start: 12/17/2008 11: 53: 13 AM 

Elapsed Live Time: 119.30 sec Elapsed Real Time: 120.00 sec 


Transr:tission Res"J:l cs 

Calibration Description: 55 Gal Galv 23.8 zero etten. 
Calibracion Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Tra~smission ~atio 

SE-7S 136.00 0.137 +/ 0.0026 
5E-75 264.66 0,221 +/- 0.0035 
SE-75 279.54 0.228 +/- 0,0043 
5£--75 400.66 0.286 +/ 0,0069 

Err8rs quoted at 1.000 sigrr,a 

****************~~***** Peak Analysis Results 

Peak Ana:ysis Perf~rmed on; 2/2/2009 4:47:11 PM 

Peak Ana:ysis From Channel: SO to Chan~ol: S192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak contin"J:um FWHM Peak Peak Net Area Fit 
(keVI Area Counts (keV) centroid Efficie:::cy '%Uncert. 

59.46 y 331 144 1. 03 120.76 8.S96E-006 7,79 
99.85 243 :'82 :,25 201,47 1. 362E- 004 10.43 

228,21 57 27 1.21 457,97 2.741E-004 19.23 
277 ,73 59 19 0.98 556.93 2.551E-004 17.00 

Reference Peak Correction factor {from 2234,4 keV peak) is 1.00 +/- 0.0: 

y : Peak Identified by NIC 
M First peak ir- a mdt:plet region 
m Other peak in a m1J.ltip::'et region 
F : Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorp:ion correct~on model; FULL 
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1-----------------------------------------------------------------------1 
; Segment 10 Resu1 ts j
1-- --------------- ---------------------------------------------1 
Segme::1t: 10 Detector: DET01 Position: 10 
C:\Canberra\NDA2k\~aca\OOOOOI93_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POI0_S0I0 

Acquisition S::art: 12/17/2008 11:57:25 AM 
Elapsed Live TlIne~ 119.22 sec Elapsed Real Tine: 120.00 sec 

.-~.-~.-~.------~... - ..--.--
Transmission Results 

calibration ~escriptian: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuc:"iae Energy Trar.snission Ratio 

SE-75 136.00 O. +1- 0.0029 
SE-75 264.66 0.244 +/- 0.0038 
SE-7S 279.54 0.256 +1- 0.0047 
SE-75 400.66 0.294 +/- 0.0070 

ErrorS quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analys~s ?erformed on! 212/2009 4:47:14 PM 

Peak Analysis Fro:n Channel: 80 to Channel; 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Cor.tinuum FIVHM Peak Peak Net Area Fit 
IkeVI Area Counts IkeVI cent.roid Efficiency %Uncert. 

59.39 y 641 177 1.14 120.62 4. 332E-006 5.09 
11 99.72 y 504 180 1.13 201. 21 1.176E-004 14.35 0.79 
m :03.64 y 133 229 1.14 209.05 1. 356E-004 15.12 
:n 106.04 150 227 1,15 213.84 1.467E-004 13.94 

152.91 Y 84 101 1.20 307.51 3.184E-004 20.78 
209.74 Y 75 54 0.96 421. 07 3.562E-004 18.82 
228.00 y 181 49 1.21 457.56 3.454E-004 9.51 
277.56 y 192 34 1. 31 556.59 3.031E-004 8.69 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 00 + /- 0.01 

y Peak Identif~ed by NrD 
11 :.:. First peak in a multiplet region 
In ;:; Other peak in a lr.ultiplet region 
F Fitted singlet 
? Adjacent peak noted 

E!'~ors quoted at 1.000 sigma 
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Self Absorptior. Correction Results 

se:f Absorption correction Analysis Error 3: 
There are not er.ough peaks to do the calculation 

Absorption correction model: FULL 
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I~-------~~-------~~~-------~~------------------------------------------1 
1 SegIl',en t 11 Resu 1ts 	 1 
I-----------------------------------------~~------~~--- -- ____________ ~I 

Segment: 11 Detector: DBT01 Position: 11 
C,\Canberra\NDA2k\Data\00000193_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P01LS011 

Acquis:"tion Start: 12/17/2008 12:01:36 PM 
Elapsed L:'ve Tilfle: 119.18 sec Elapsed Real Tirr,e: 120.00 sec 

Transmission Results 

Calibration Descr:ption: 55 Gal Galv 23.8 zer::> atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

S£-75 136 _00 0.125 +/- 0_0024 
SE~75 264. 66 0.200 +/- 0_0032 
SE-75 279.54 0.208 +/- 0.0040 
SE-75 400.66 0.246 +/- 0.0062 

Errors 	~~oted a~ 1.000 si~a 

****~****************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 4:47:18 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWJlM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.45 y 963 197 1. 05 120.75 4.031E-006 4.00 
74_68 y 107 114 1.12 151.17 2.695E-OQ5 17.16 

M 99.79 y 560 214 1.01 201.36 1,182E-004 14.87 1. 88 
m 103.73 246 394 1. 02 209.23 1.350E-004 10.57y 
m 106_23 26::" 351 1. 02 214.22 1.457E-004 10.33 

117.45 Y 95 156 1.02 236,65 l.908E~OO4 21. 25 
129,13 Y 79 114 1.37 259.99 2.302E-004 21. 64 
152.72 	Y 103 116 1.06 307.12 2,854E-004 18.27 
209.82 	y 108 61 1.42 421. 23 3.083E~004 14.33 
228.18 	y 250 46 1. 36 457.92 2. 992E~OO4 7.60 

y277.5: 299 39 1.22 5%.49 2.667E-004 6.67 
311.98 	Y 40 26 1.15 625.38 2.434E-004 25.10 
334.27 	Y 49 22 1.40 669.90 2.299E-004 20.67 
375.31 	Y 33 12 0.57 751. 93 2.082E-004 23,41 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 ... /- 0.01 

Y Peak Identif:"ed by };ID 
M First peak in a multiplet region 
TO Other peak in a ~u1tiplet region 
F Fitted singlet 
? ::; Adjacent peak noted 

Errors 	quoted at 1.000 sigma 
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self Absorption Correction Results ***~*******~**~*** 

Absorption correction model: FUL~ 

Nuclide Corrected Mass (g} Uncorrected Mass (g) 

Pu-239 S.04E-OD2 +- 1.90E-002 2.29E-002 +- 3.83E-003 


Beta; 1.22E+002 +- 6.33E+001 Alpha: 1.0DE+ODO +- D.ODE+OOO 

Numbey of eneygy lines used in correction: 2 


Energy Mass (g) 


129.30 1.96E-002 +- 4.2BE-003 
375.05 3.64E-002 +- B.SSE-D03 
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1----------------- -----------------------------------------------------1
I Segment 12 Results I 
1----------------- --------------------------------------------------
Segrr.er:t: 12 Detector: DET01 Position: 12 
C,ICanberraINDA2k\Data\00000193_CNTR0001_OCAT0002_PROCOOAG_ANLZ0003_P012_S012 

Acquisitior. Start: 12/:7/2008 12;05:48 PM 
Elapsed Live ':'ime: 119.13 sec Elapsed Real Time: 120.00 sec 

Transmission Results 

Calibration Description: S5 Gal Galv 23.8 zero att.en. 
Calibration Date: 11/18/2008 9:40:51 AM: 

Nuc:ide Energy 'ITar:smission Ratio 
~~~- ~-.- -'~-'---.-'--'---

8E-73 136,00 0.149 +1- 0,0028 
5E-75 264,66 0,258 +/- 0,0040 
SE-"JS 279.54 0,283 +1- 0,0051 
SE,· 75 400,66 0,327 +1 0,0075 

Erro!:'s quoted at 1,000 sigrr.a 

***~**r**~************* Peak Analysis Results ***~.**.*************** 

Peak Analysis Performed on! 2/2/2009 4,4L21 PM 

Peak Ar~alysis Fro!1l Channel: 80 to Cr.annel: 8192 

PeaK search Sensitivity: 3,00 


Energy ID Net Peak Continuum F.IHM Peak Peak Net Area Fit 
(keV) Area Counts (keVI centroid Efficiency \Uncert. 

59.42 y 1541 258 1. 1, :20,68 1. 471E-004 3.15 
74.68 Y 81 131 0,81 151.19 1,540E-004 22.93 

M 99.27 Y 434 254 1.52 200,31 1. 894E-004 15,32 3,93 
m :03,52 y 272 339 1. 53 208,81 1,959E-004 15.23 
m 106,1: 210 284 1.54 213,97 1,998E-004 14,86 
11 :2:,.31 y 29 117 1.17 252,35 2,264E-004 13.65 2,83 
TIl 129.3C y 209 154 1.18 260,31 2,312E-004 3.55 

228,14 y 202 49 1. 50 457,83 2.S70E-004 8.84 
277.53 y 222 40 1.27 556,53 2,901E-004 8,09 
311, '10 Y 37 45 1.24 624,81 2,661E-D04 32,90 
375.10 y 61 18 1. 06 751.51 2,382E-004 16.69 
413.59 Y 42 17 1.44 828,42 2,231E-004 23,84 

Refere:1ce Peak Correction factor (from 2234,4 keV peak) is 1.00 +1- 0.01 

y : Peak Identi b.ed by NID 
M . First peak i:l a r:1ultiplet region 
m Other peak in a m'..lltiplet region 
F ?'i~ted singlet 
? : Adjacent peak noted 

Errors quoted at 1.000 sigma 
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Self Absorption Correction Results 

Absorpt:on cor~ectior. ITodel: FULL 

Nuclide Correc~ed Mass (g) Uncorrected Mass (g) 

Pt:-239 5.35E-002 + 1.12E-002 5.1SE-002 +- 2.48E-D03 

Beta: 5.2SE+OOO +- 2.86E+OOl Alpha: ::'.OQE+OOO +- O.OOE+OOO 
Number of energy llnes used in correction: 3 

Energy- Bass (g) 

129.30 S.13E-002 +- 2 63E-003 
375.05 5.87E.-002 +- 9.89E-003 

.:13.71 4.5"JE-002 +- 1.10E-002 
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1-----------.---.-------------------------------------------------------1
1 Segmer.t 13 Results 1 
1------------ -----------------------------------------------------1 
Segrr,ent; 13 Detector: DET01 Position: 13 
C:\Canberra\NDA2k\Data\00000193_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P013_S013 

Acquisitio-:-', Start: 12/17/2008 12:09:59 PM 

Elapsed L~ve 7ime: 119.15 sec Elapsed Real Time: 120.00 sec 


Transmission Results 

Calibration Description: 53 Gal Ga1v 23.B Zere atten. 
Calibration Date: 11/18/200B 9,40:51 AM 

Nucllde Energy Transmission Ratio 

SE~75 136.00 0.118 +/- 0.0023 
SE-75 264.66 0.233 +/- 0.0037 
SE-75 279.54 0.245 +/- 0.0046 
SE·-75 400.66 0.322 +/- 0.0074 

Errors quoted at 1.000 sigma 

Peak Analysis Results *********************** 

Peak k~alysis Performed en: 2/2/2009 4,47,24 p~ 


Peak Analysis From Channel; 80 to Channel: 8192 

Peak Sesrch Sensitivity: 3.00 


Energy 1D Ne'= ?eak Continuum FI'/HM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.43 y 2258 313 1.11 120.69 1,137E-004 2.62 
11 98.72 Y 294 310 1. 32 199.22 1. 782E-004 B.28 1. B3 
:n 103.2: 181 335 1.33 20B.20 1. 851E-004 9.16y 

rn 106.03 50 267 1.33 213.82 1.892E-004 19.25 
~29. 30 y 310 1BO 1. 25 260.33 2.175E-004 B.61 
2C7.93 y 59 94 0.99 417.45 2.698E-004 27.49 
277.49 y 74 48 1. 29 556.45 2.E03E-004 18.57 • 

y311.81 99 30 1.11 625.03 2.497E-004 12.93 
332.5: y 67 3: 1. 02 666.39 2.425E-004 17.87 
344.91 31 31 0.97 691. 18 2,381E··OO4 31. 06 
374.95 y U2 25 1. 56 751. 2 0 2.271E-004 11.09 
392.63 47 13 1.06 786.93 2.207E-004 18.47 
413.72 y :22 14 1. 09 828.68 2.130E-004 10.83 

:Reference PesK Ccrrection factor (from 2234. t. keV peakl is 1. 00 +/- 0.01 

y Peak Identified by NID 
~ Fi:::::st peak in a ::nulciplet region 
m Other peak in a F.!ultiplet region 
F Fitt.ed si:.1g1et 
? = Adjacenr. peak !1cted 

Errors quoted at 1,OCO sigma 
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self Absorpticn Correction Result~ 

Absorption correction model: FULL 

Nucl:de Corre-::ted Mass (g) Uncorrected Mass (g} 

Pu-239 1.68E-OOI +- 2.118-002 9.81B-002 +- 6.05E-003 

Beta, 9.44E+00l +- 2.34E+00I Alpha, LOOE+OOO +- O.OOE+OOO 
Number of energy lines used i~ correction: 3 

Energy Mass \g) 

129.30 8.09E-002 +- 7.45E-003 
375.05 _.24E-OOl +- 1.40E-002 
413.71 1. 'lOE-OOl +- 1.55E-002 
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1--------
1

1---------------
Segrr.ent 14 Resul ts 

Segme~t: 14 Detector; DETOl Position: 14 
C,ICanbena\NDA2kIDataIC000019LCNTROOOl.JJCATOOQ2_PROCCOAG.J;.NLZ0003_P014_S014 

Acquisition Start: 12/17/2008 12:14:11 PM 
Elapsed Live Time: 119,13 sec Elapsed Real Tirr.e: 120.00 sec 

Tra~smission Results 

Calibration Description: 55 Gal Galv 23.8 zero at=en. 

Calibration Date: 11/18/2008 9:40:51 AM 


Nuclide Transmission Ratio 

SK~75 136.00 0.048 +/- 0.00:2 
S£-75 264.66 0.080 +/- 0.0016 
SE-:5 279.54 0.085 +/- 0.0022 
5E-75 400.66 0.120 +/- 0,0040 

Errors quoted at 1.000 sigrea 

**k~**~***~******~***** Peak Analysis Results ******~* •••• * •••• * •• *** 

Peak Ar~alysis Performed on: 2/212009 4:47,27 ?M 

Peak A~alysis From Channe 1 : 80 to Channel: 8192 

Peak Search Sensitivi=y: 3.00 


Energy ID Net Peak Conr:inuum FWHM Peak Peak Net Area Fi::: 
(keVI I>.rea Counts (keV) centroid Efficiency %Uncert: . 

59.40 y 2572 330 1.10 :20.65 2.B02E-006 2.47 
M 94.61 103 lS0 1.12 191.01 7.126E-OOS 19.06 0.90 

,m 98.59 291 293 1.12 198.96 8.400E-005 15.27 
123.33 y 3,0 l80 1. :2 260.39 1.740E-004 8.04 

M 203.69 63 63 1.00 408.97 2.303E-004 15.16 1. 49y 


rn 207.84 y 1:1 69 1. 01 ;;17.26 2.290E-004 10.74 

311.86 Y 128 59 0.95 625.13 1.788E-004 12.90 
332.86 57 62 1.46 667.09 1.699E-004 24.77 
345.16 47 43 1. 32 691.68 1.650E-004 26.20 
375.00 y 170 123 1. 37 751.31 1.S41E-004 15.00 
392.86 S9 14 1.59 787. 00 :.483E-004 16.02 
413.83 Y 210 13 1. 30 82 B. 89 1.423E-004 7.77 
451.76 26 9 0.73 904.70 1.331E-004 26.66 

Rete;:-ence Peak Correction fac=or (from 2234.4 keV peak} is 1.00 +1- 0.01 

y Peak Identified by NI:; 

M Firsr.: peak in a :nultiplet region 

:n Other peak in a m:.:.ltiplet region 

F Fitted sl:1g1et 

? Adjacent peak ~otE:d 


Errors quoted ar: 1,ODO sigma 
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Self Absorption Correction Results ****************** 

Absorption correction model: r~L 

Nuclide Corrected Mass (g) uncorrected Mass (g) 

P'.l-239 5.34E-001 +- 6,12E-002 1,45E-OOl +- B,42E-003 

Beta: 2.C6E+OO2 +- 2.19E+OO1 Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy 1i:::85 used in correction: 4 


Energy I-lass (gj 
- --- - _. 


129,30 1,115-001 +- 9, HE-003 

203,55 1, 73r~-oo: T- 2,65E-002 

375.05 2.54'£-001 +- 3.8SE-002 
413.71 3.EOE·OOl +- 2,91E-002 
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• 

1------------------ ----------------------------------------------------1
! Segment 15 Results i 
1------------------------------------------------------------------------1 
Segment: 15 Detector: DET01 Position: 15 
C:\Ca:1berra\NDA2k\Cata\00000193_CNTR0001_DCATOJ02_PROCJOAG_ANLZ0003_P015_S015 

Acquisition S~art: 12/17/2008 12:18:22 PM 
Elapsed Ll\iC Tlne: ::9.17 sec Elapsed Real 'r'i:r.Je: 120.00 sec 

,!'ransmission Results 

Calibration ~escri~tion: 55 Gal Galv 23.8 zero atten. 
Calibra':ion :)a':e: 11/18/2;:;.08 9:40:51 AM 

Nuclide Er.ergy Transmission Ratio 

SE-73 136.00 0.0;)5 +/ 0.0009 
SE-7S 264.66 0.079 +/- 0.0015 
SE-75 279. S4 0.089 +/ 0.0022 
5E-75 400.66 0.146 +/- 0.0045 

Errors quoted at 1.000 sigma 

Peak Analysis Results *********************** 

Peak Ana:'J/sis Perfo:::-med on: 2/2/2009 4:47:31 Pt1 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Sea:cd: Sensitivity: 3.00 


Energy D Net Peak Continuum F~IHM Peak Peak Net Area Fit 
(keVl Area Counts (keV) centroid Efficiency %Uncert, 

59.41 y 2098 260 1.18 120.66 1.989E-006 2.68 
98.80 114 221 1.04 199.38 6.893E-005 20.94 

129.30 Y 252 120 0.95 260.32 1.446E-004 8.93 
M 203.37 y 60 46 G.B5 408.33 2.129E-G04 16.24 2.30 
m 207.93 Y 76 61 0.85 417.46 2.122E-004 14.28 

311.80 Y 157 39 0.90 625.02 1.749E-004 9.96 
334.54 27 56 1. 06 666.46 1.678E-004 47.11 
344. 97 50 36 1.11 691.30 1.638£-004 23.16 
375.08 Y 1B4 28 1.42 751.47 1. 548E-004 8.68 
393.01 70 8 1. 51 787.30 1.499E-004 13 .55 
4:3,80 y :34 16 1. 33 828.83 :.445E-OD4 10.40 

Reference PE:ak C:Jrrectlon fac~or (from 2234.4 keV peak) is 1.00 +1- 0.01 

y Peak Identi:ied by NID 
t1 -:: First peak ir: a lU"Jltip1et region 
m O:her peak in a m~ltiplet region 
F Fitted singlet 

Adjacent peak ncted 

Errors quoted at 1.000 sigma 
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*****~******~**** Self Abs8rpti8n Correctior. Results ~*~*************** 

Absorption correction mode:: FULL 

Nt:clide COYTEcted l1ass (g) Uncorrected Mass (gl 

Pu-239 3,90E-OCl +~ 4.34E-002 1.37E-001 +- 7.94E-003 

Beta; 1.76E+-002 2.2 3E+OO: Alpha! 1. OOE+OOO +- O.OOE+OOO 
Number of energy lines t:sed in correction: 4 


Energy r>:ass (g! 


129.30 9.SSE-002 +- 9.42E-003 
203.55 1.78~-OOl +- 2.91E-002 

375 05 2.'45-001 +. 2.44E-OD2 

413.71 2.26E-OOl +- 2.40E-002 



---------------------

Segmer:t Resc.lts Rer:xt for LL85234380 2/2/2009 

1 ----------- ------------------------ -------------------------,

! Segment 16 Results I 
1---------------------------------------------------------------------- 1 
segment: 16 Detector: DET01 Position: 16 
C: \ Canberra \hIDA2k \Da ca \000 00193_CNTR0001_bCAT0002_PROCOOAG_ANLZ0003_P016_S016 

Acquisiticn Start.: 12/17/2008 12:22:34 PM 

Elapsed Li'Je T:'m<!": 119.26 sec Elapsed Real Tine: 120.00 sec 


*****************~~** Transmission Results 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date; 11/18/2008 9;40~31 N~ 

1'\'uc1ide Energy Transwission Ratio 

SE-75 13 6 _00 0.276 +/ 0.0044 
SE-7~) 264.66 0.510 +/ 0.0075 
SE~75 279.54 0.527 +/- 0.0086 
SE-75 400.66 0.622 +/ 0.0122 

Errors quoted at 1,000 sigma 

Peak Analysis Results 

Pea'< Analys:'s Perfonr,ed on; 2/2/2009 4,47,35 PM 
Peak A:"lalysls Fro:n Channel; 80 to Channel: 8192 
Pea~ SEarch Sensitivity: 3.00 

Er;ergy I:J }';et Peak Continuum FWHM Peak Peak Net Area Fit 
IkeV) Area Counts (keV) centroid Efficiency %Uncert. 

59.41 y :363 181 1. 09 120.67 8.499£-005 3.24 
129.35 Y 150 112 1.05 260.42 1.539E-004 13 .20 
208.09 y 66 35 0.94 417.76 1.997E-004 17.81 
311. 79 Y 81 21 0.83 625.00 1.924E-004 13.99 
332.66 22 27 0.90 666.69 1.875E-004 41. 78 
37.'5.04 Y 69 22 1. 23 751. 38 1. 769E-004 16.00 
413.84 y 82 11 1. 36 828.92 1_670E-004 13.75 

Reference Peak Correction factor (from 2234.4 keV peak! is 1.00 +/- 0.01 

Y :Peak Identified by N-:;::b 
M Firs= peak in a ~ultiplet region 
m O::her peak lD f\ m;,.:ltiple'.:. region 
F Fitted singlet 
? Adjacent peak noted 

Errors q1;o::.cd at ~ cno sigma 
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***************** Self Absorption Correction Results *************~*.** 

Absorption correction model: FUI,L 

Nuc:ide Corrected Mass (g) Uncorrected Mass 19) 

Pu-239 l.4lE-S~1 +- 2.4SE-002 7.08E-002 +- 6.28E-D03 

Beta, l.22E+002 3.38E+001 Alpha, L OOE+OOO +- O.OOE+OOO 
Number of er.ergy l:nes used in correction: 3 


Energy Eass 19; 


129.30 5. S3E-002 +- 7.65E-003 
375.03 S.99E-002 +- 1. 45E-002 

4l3.7~ ; ,2GE-OOI +- 1.69E-002 




-------------

----
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1---- ------- -------------------------------------------------------I 
I Sum of Segment NID Results 
1 Category: Segmented 
I ------------------------------------------------------------------1 

C: \Canberra \NDA2k\Cata \00000193_.CNTROOOl_DCA'l'OC02_PROCOOAK. CNF 

self Absorption Correction Resul~s 

Self Absorptio!1 Correction Analysis Error 3: 
There a::::'€ not enough peaks to do the calculation 

Absorption cor::::' €ctiGn model: 

NID/MDA Resul ts 

Nuc2.ide Total A::::t=--vity %Error Concentration Mass 

('.lei) (uCi/g; g 


---- --_.__._-
r- on Fe < 4" OJ 2E-G02 -/- 2.3% < 9.373E-007 < 1.849E-01S 
Pu'::'ser < C.O~·OE+OOO +/- 0.0% < O.OOOE+OOO 
Nd.-22 < 3,Ol9E-002 +/- 2.2% < 7.0S4E-007 < 4.770E-012 
Al-26 < 4.8%S-002 +/- IS.1% < 1.144E-006 < 2.575E-Q06 
K-40 < 5,4.16E~OOl -/- 5.6% < 1.265E-005 < 8.449E-002 
Co~57 < 5, 2 G6E~OO2 +!- 4.4% < 1. 216E-006 < 6.091E-012 
::0-68 < 5.3S4E~OO2 +/ - 2.9% < 1.260E-006 < 4.730B-Oll 
Se-75 < 4.:?2DE-G02 +/- 2.8% < 9.B12E-007 < 2.889E-012 
Kr-B5 < 8.022:2+000 +/- 3.6% < 1. 874E-004 < 2.022E-008 
Sr-90 < :;. 0f;9E~OO2 +/- 2.6% < 6.891E-007 < 2.13SE-010 
Sb-125 < 7.032£-002 +1- 2.7'5 < 1.643E-006 < 6.765E-O:l 
Ba-133 < 3.36:£-002 +/- 2.3% < 7.900£-007 < 1.336E-010 
Cs-134 < 2.373:8--002 +/- 2.8% < 5.544E-C07 < 1. Sl1E-Oll 
Cs~137 < :2 .9<19£-·002 +/ 2.6% < 6.89lE-007 < 3.362E-OIO 
Eu-152 < :.2:6£-001 +1- 4.2% < 2.981E-006 < 7.171E-010 
Eu-154 < 8.532£-002 +/- 2.4\; < 1.993E-006 < 3.199E-010 
Ho-166m < -'~ _~;:: :::£-002 +/- 3.n < 9.40SE-007 < 2.238E-OOB 
Bi -207 < 2.1J2E~OG2 +/- 2.8% < 4.935E-C07 < 3.844E-010 
Pb-210 < 5 _ 46(;£+003 +1- 309.7% < 1. 276E-001 < 7.098E-005 
Ra-226 < -;.786:r:>082 +/- 2.1% < 1.llSE-D06 < 4.786E-008 
Ac-227 < _.686E-COl +/- 8.7% < 3.940E~OO6 < 2.310E-C09 
Th-230 < :; .39~;:+OOl +/- 8.6% < 1.026E-003 < 2.152E-003 
Pa-231 < 3. 8~'82-:::Cl +/- : 1. 4% < 2.070E-005 < 1.851E-005 
Th-232 < .; _4 - Sl3-002 +1- 2.1% < 1.03IE-006 < 3.978E-001 
U-232 < f. (1,]£-002 -/- 3.2% < 1.449E~~006 < 2.871E-009 
U-233 < S. E-:5t.:+C02 +!~ 3.E% < 1.214E-002 < S.302E-002 
Pa-234 < _ .;~62:::;>OOl +/- 12.3% < 2.949E-OOB 
Pa~234:n < .936£+:)02 +/- 2.1% < 4.523E-003 
U-234 < :: .OCC~~+JOO + I~- 0.0. < O.OGOE+OOO < O.OOOE+OOO 
[;-235 < 5 ,2£.3E-OQ2 ""1- 3.6% < 1. 225E-006 < 2~396E-002 

NP-237 j oli': 2E+OOO +/- 6.0% 3.907E-005 2.341E-003 
Pu-238 ~. ,1'05:2+004 +/~ 13.9% 3.493E-001 8.640E-004 

U~238 < :;:, '73r:!+OOO +/- 2.4% < 7.426E-OOS < 9.344E+OOC 
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Pu-239 9 .410E+OO4 +/ 5.8% 2.199E+OOO 1.496E+OOO 
Pu-239B < 2 lO6E+OO3 +/  23.3% < 4.920E-002 < 3.348E-002 
U-239 < 3 .?09E+OO4 +/ 368.5% < 8.66SE-001 
Pu-240 < 2.2S5E+OO3 +/ 4.8% < S.269E-002 < 9. B11E-003 
Am-241 4.3fOE+OQ3 +/ 13.9% 1. 019E-001 1.2S6E-003 
Am-2413 2,3 7 4E+OO3 +/ 7.0% 1.957E-001 2.412E-003 
Pu-241 < 2.0G8E+OO4 +/ 3.7% < 4.831E-001 < 1.989E-004 
Pu-241B (;. J!J.4E+C04 +/ 8.1% 1. 412E+OOO 5.S14E-004 
Pu-242 < .:)::;OE+COO +J 0.0% < O.OOOE+OOO < O.OOOE+OOO 
AIr.-243 7 13E-OOI +/ 27.4% 1.709E-OOS 3.620E-006 
Cm-243 ~ . 84E+OOO +/ 6.1% 9.776E-OOS 8.Q33E-OOB 
Cn-244 
CIO-245 

< 
< 

0 
'. 

3£+004 
89E-OOl 

+/ 
+/

14 .2% 
8.1% 

< 
< 

S.96SE-001 
6.749E-006 

< 
< 

3.llSE-004 
1.661E-006 

Cm-247 < ' E-002 +/ 8.5% < S.634E-007 < 2.S80E-004 
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Nuclide Toto.: .:'.,'-2eivit.y 
I"Co) 

%Error Concentration 
luCi/g) 

Mass 
9 

Cf-249 
Cf-251 

----::-:-:-::
< 2.586£-002 -/
< 1.842£·001 +/

3.5% 
6.2% 

< 
< 

6.043E-OC7 
4.304E-006 

< 
< 

6 259E-009 
1.151E-007 

? Nucl:\,cie .:s part of an undetermined solution 
X r":"..:clid!::: ;:'2jected by the interference analysis 
* 1';'J.clid2 ':ias manually edi ted 
< MDA 
@ = Ha~f life too short for MDA calcu:ation 

Errors quoted ~t 1,000 sigma 
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1--------	 ---------------------------------------1 

Summed Segment Spectra Results 	 11 

Category: Segmented1 	 1 
1-- -----------	 ---------1 
C,\Car:berra\N:JA2k\Data\00000193_CNTR0001_DCAT0002_PROCOOAI.CNF 

Elapsed Live 7ime; 119.20 sec Elapsed Real Time: 120.00 sec 

---..--...---..------------------ 

NID/MDA Results 

Nuc:iide Total ;',ctivity %Error Concentration Mass 

(I.:,Cl) (\lei/g) g 


---- --..----- 
n on Fe < "7.5':n£-OC2 +1- 1. 0% < L 775E-006 < 3 .502E-015 
Pulser < O.OOC,'E+OOO +1- 0.0% < O.OOOE+OOO 
Na-22 < 7,520E-002 +1- 1.1% < 1.757E-006 < 1,la8E-Oll 
Al-26 < 8.97=2-002 +1- 7.1% < 2.096E-006 < 4.719E-006 
K-40 .843E+COO +/ - 17.5% 4.307E-005 2.S76E-001 
Co-57 
Co-60 1 617:8-001 +1- 15.0% 3,779E-006 1.419E-010 
Se-75 < 1.56';;::-001 +/- 1.0% < 3.653E-006 < 1.076E-Oll 
Kr-85 2.577E+G01 +1- 2, S% < 6,020E-004 < 6.493E-OOS 
Sr-90 < 1.1C::;E~OOl +/ 0.8% < 2. SHE-006 < 7.988E-010 
Sb-12S < 2.24JE-··OOl +/ 1.3% < S.238E-006 < 2,157E-010 
Ba-133 < 1.2892:-001 +/- 0,8% < 3.012E-006 < 5,093E-OI0 
Cs-134 < :.92SE-002 +/- 0,8% < 1. 852E-006 < 6.049E-011 
Cs-137 < l .1or~E-OOl +1- O.S% < 2.574E-006 < 1.256£-009 
Eu-152 < 4, :JldS-OOl +/- 1.9% < 9.389E-006 < 2.258E-009 
Eu-154 < 2 .14'!~-OOl +/ 1.4% < 5.017E-006 < 8.052E-OI0 
Ho-166m < 1 .129E-GOl +1- 1. 6% < 2.637E-006 < 6.276E-OOB 
Bi-207 " 6 .7UE-002 +/ O.B% <: 1. 568E-006 < 1. n:E-009 
Pb-2l0 < 3 .8232-+ 003 +/- 11. 4% < 8.932E-002 < 4,970E-OD5 
Ra-22E: < I 7 1:,2:::-001 +/- 1.3% < 4.108E-006 < 1.758E-007 
Ac-227 < S 5"tE-~O: +1- 6.2% < 1.304E-005 < 7.647E-009 
'Th-2.30 2.83"."£+002 +/- 8,2% < 6.628£-003 < 1. 390E-002" Pa·"231 < 2.8771:\+000 +/- 11.1% < 6.722E-00S < 6.013E--005 
Th-232 < :2 .186;::-001 +/ 1.1% < 5.108E-006 < 1.970E+OOO 
U-232 < 2, 18GE-CO~ +1 ~ 1.1% < 5.10S£-006 < 1.012E-008 

W'U-233 2.1C..tE+C03 +1 1.4% < 4.915E-002 < 2.146E·00l 
Pa-234 < 4 · ::;~, '-E>COl +1- 12.1% < 9.565E-006 
Pa-234:r. ~~ , 6,~ )~>O02 +/- 1. 5% < 1.317E-002 
U ..234 < 0 . O-:JJI::+COC +1- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 :'£-001 +/- 1.7% < 3.973E-006 < 7.772E·002 
Np-237 l · '3 j:E+:)OO +/- 13,5% 3.522E-005 2. :10E-003 
Pu-238 l .757S+004 +/ 27.7% 4,105E-001 1.016E-003 
U-23B < 9. 3C"; £+000 +1 1.6% < 2.175E-004 < 2.736E+001 
Pu-239 9. 84'~E+G04 +/- 4.3% 2.299E+OOO 1.56SE+00O 
Pu-239B < 1. 8 '.E+004 +/- 3,2% < 2,760E-OOl < 1. 979E-001 
U-239 < 8,8', ::,S+,J03 +/- 15.1% < 2.073E-001 

x 	 Pu-240 
Aro-24: · " ",2+003 +/- 4.4% 8.694E-002 1.072E-003 
Am-2UB ~E+OO4 +/- 5.0% 4.899E-001 6.039E-003 
Pu-24:!. < ,3 ~F+OO4 +1- 1.7% < 1.722E+OOO < 7.089E-004 
Pu-241B ;.::. ·-;·F+OO<; +/- 5,0% 2.293E+OOO 9.443E-004 
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Pu-242 < D.QOOE+OOO '/ 0.0% < O.OOOE"OOO < C.:JOOE+COO 
Am-243 2 .509£+000 '/ 16.6% S,862E-005 1,242E-D05 
C!n-243 4 .12:)5+000 +/ 9,6% 1,034E-004 8,496E-DOS 
Cm-244 < 8. 538:2+U04 +/ 13,9% < 1. 99SE-OOO < 1,D42E-C03 
Cin-245 < .]~:J5t<JOO +/ 7,4% < 2.544E-005 < 6,262E-006 
Crn-247 < 9 ,~2 ~E>OQ2 +/ 8,4% < 2,15,E-006 < 9,869E-C04 
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Nuclide To~a~ Activity 'tError Cor.centration Mass 

(uC'.:.) (\lei/g) g 


--::--:::::=.....
C:'-249 < _.~~lE-OOl +/ 3.1% < 2.580E-006 < 2. 672E-008 
Cf-2::'1 < 6.048S-001 +/- 5.3% < L 413E-005 < 3.7 80E-007 

? ::; N~;clide : 3 part of an undetermined solJ.:tio!'l 

X K,K:~idE reJected by the interference analysis 

'* ::' Nuclide was ~anually edited 

< H:JM. 


@ Hal~ lite too short for MDA calculation 

Errors quoced at ,coo sigma 

Self Absorptio~ Correction Results ***********~****** 

Absorpt:or: cor:!:'ect j o~t lnodel: FULL 

Nuclide Corrected Mass (g) Uncorrected t1ass (gi 

pu-239 1.S6E+~PO + 6.69E-002 6.3'E-001 +- 1.29E-002 

Beta; :.. 46E"<'0] ') . 75E+OCO Alpha; 1.OOE+COO +- O.OOE+OOO 
Number of energy 1 i:H?S _sed in correction: 4 


Energy 


:29.30 5. :>0£-00: L49E-002 

203.55 '1.3JE-GOl + 5.36E-002 
375.05 ::'.O'SE+OOO + 3.66E-002 
413.71 ::. .132+000 +- 4.82E-002 
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, 
I-~------ ---------------------------------------------------------- 1 

1 Automated Independent Technical Review I 

1------ -------- ------------------------------------------1 
Counter ID: 5GB with Trans. Co:..;.nt Type: Assay 55 Gal Galv 23.8 
Con::ainer Ii); LL85234380 Assay Date: 12/17/2008 
Wasto )latrix C?dc: 
Sequence ;IU.Enber: :1.93 

1------------------------------------------------ -------------------------1 
!Data CoITibi:1er ALalysis: I 
j Input cOffiD':r,aticm 2: only Isotopics input data are valid. I 

\ So...~rce of results is undefined. 1 


j--------- ------------------------------------------ -------------1 

DI$:r;OSITI:):1 : 

1- --I 
:MGA Analys is: I 

i I

I Note: The measured and declared isotopics are inconsistent. I 
1 -------- ---------------------------------------------------------I 
DIS2CS:::T:lCN: 

1--- --------- .--------------- ---------------------------------------------1 
!Gar:Ulk:' l\na::"yS2.s: I 
1 Analysis Stac~" :'0 errors. J~ f:Jtj
1__~~~~~9~;_T'~~ ~~ 3;a ~ t~ _~;_ ~;;::~~=~~~~~:~~~~~:~~;~~:~t~~~~~; .. ~~:~:_:f __:~:~ 
DIS?OSTT=CN: 

, , 

----------------------------------------------------- ----I 
SegmE::D':. ::)at2. !Ze-VleVJ: 


Segmen::.. : 1 G1-: I 

seg:;:e::.t : 2 

Segmer.:. : 3 ,J!\. I 

segner.: : C'K 

Segment: " (-'K i 

Seg::ler~ ':: G , ;{ 


1 
Seg:"Je:::c : ,jY. 


Segr:le::t S ':;:1< 

Segr:C:1C: 01< 

Segfrle;)'::: , (,,;< 

S(-"SH~lenc , : 1 I 
Sf!gfJent , 1 

Segment : 2 1 C;F 1 


0_Seg:r.e:--.:: , ~ vc. 1 
Segmer: : lS :::r i 

Seglf,enc: : l'i 
 I

------------------------------------------------------------1 

-------------------------------------------------------; 
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Miscellaneo1.l,s: 

1
1------------ ---------------------------------------------------
::;IS1?CS:::':'I':).:J ; 
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1-----------------------------------------------------------------------j
I 
1----

Radioassay Data Sheet 
------------------------------- -------

I 
---------1 

Engine Version; MMRes. CIT~. Vl.2 

Assay ::::strUffie-nt; SGS wi th Trans. Location: Li..,N:.. 
Analysi? tr:e:~od: CCP-TP-019 Rev 4 Software version: 
Item ID: L;.. S5234380 Analys~s Date: 
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MGA Results ******~****************~**** 

MGl\. verSl:m: l~G.; '/9, 63H CI 

Measurer'ent date "- 12/17/08 Declared date "" ~2i17/08 
Low energy spectr_,n sensitivity 30.0% Total counts"" 1.804E+005 
High e:lergy spec..::rum sensitivity 10.0% 

I'u g/cn~=- -= 1.215,: Cd glcm2 " 1.5976 F~ et 122 keY ~ 537 €IV 
QFIT ->-,:'} FWHM at 208 keV "" 665 eV 
NQFIT " ~."., 

Isotope analysis at 
Isocope Relat: TJe %' % Relative %' Meas. date Decl. date 

to Pu-::::)) Err Err to Pu~241 Err % weight %Err % weight %Err 

Pu-238 Q .oo-)':rJit 10.4 4.0 2.8067 45.8 0.46091 8.59 0.49977 9.32 
Pu-23-? . 'JG'~CCG 0.0 9.1 553.1015 46.7 90.82958 1.14 90.68933 1.14 
Pu-240 (.093;;>6 14.0 10.1 51.7128 47.0 8.49221 11. 39 8.48593 11.38 
Pu-:241 . OC~b:;8 47.0 39.0 1.0000 0.0 0.16422 41. 46 Q,27l98 68.66 
Pu-:242 ,:-;8""; ':'l~_g _ 0.3233( 18) 0.05309 ( 181 0.05299 ( 171 
Am-241 C.009952 10.1 2.6 5.5044 45.6 0.90393 8.30 0.91813 8.43 
Arn-24.3 0.00019 4.72 

Pt::~240 eftec:t.i\"l? (;neas. date}:;:; 9.743 +/- 12.97% 
U-23! sepa~ated mJre than 10 days ago 
Am-241 separate;; 3bout 38.766 +/- 2.667 years ago 
Am/Pu~241 'IJeigh: ratio = 5.50440 +/- 39.12% 

Messages: 

Lead X-Lays ;~( ~ ected. 
EJ;:cor H: GY::'':' ('QuLine: probable weak peak in location 12. 
Calcula.tiof!s i" t':(;AABS didn'<:: converge: results may be suspect. 
Effi~ iency :-;j:!:Vature boundary reached. 

Notes : '~ .-:: £1:'::.";';[ :::.T1 r:3tio 
Er::'·oJ;s q'JJted at 1.000 sigma. 

Date:"en,"."~: .~ 
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aI'***** ****** ** ** ** * Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument: 8GB with Trans. Location:LLNL 
Analysis Method: LLNL 8G8 Operating Procedure 80ftware Version: 
Item ID: 8G8100 Analysis Date: 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 16800.0 9 
Pu mass 1. 01E+002 +- 1. SOE+001 9 
TRU Alpha Activity 8.98E+000 +- 9.92E-001 Ci 
TRU Activity Concentration S.34E+00S +- S.91E+004 nCi/g 
Pu-239 Equivalent Activity 9.31E+000 +- 9.94E-001 Ci 
Pu-239 FGE 9.S9E+001 +- 1.S0E+001 9 
Decay heat 2.83E-001 +- 3.09E-002 W 

Activity 
Nuclide Mass Activity Uncert. MDA 

9 Ci Ci ci 

8R90 <LLD <LLD O.OOE+OOO O.OOE+OOO 
C8137 <LLD <LLD O.OOE+OOO 7.22E-008 
U233 <LLD <LLD O.OOE+OOO 3.97E-003 
U234 <LLD <LLD O.OOE+OOO O.OOE+OOO 
U23S O.OOE+OOO O.OOE+OOO O.OOE+OOO 3.43E-007 
NP237 9.83E-003 7.02E-006 1.17E-006 6.80E-007 
PU238 1. OSE-002 1.82E-001 3.0SE-002 3.6SE-004 
U238 <LLD <LLD O.OOE+OOO 3.91E-006 
PU239 9.S3E+001 6.00E+000 9.41E-001 1.20E-002 
PU240 S.60E+000 1. 29E+000 2.03E-001 2.S8E-003 
AM241 4.36E-001 1. SlE+OOO 2.38E-001 S.63E-004 
PU241 1.73E-001 1. 80E+001 2.83E+000 3.60E-002 
PU242 3.07E-002 1. 22E-004 2.27E-00S O.OOE+OOO 

Errors quoted at 1.000 sigma 

Operator: Date :__________ 

ITR: Date: 

NDA 2000 V.4.0 
12/18/2008 



________________ __ 

Radioassay Data for SGS100 12/18/2008

.*...*~****.******** Radioassay Data Sheet 

Engine Version: TMU Gamma 

Assay In
Analysis 

strument: 
Method: 

SGS with Trans. 
LLNL SGS Operating Procedure 

Item ID: SGS100 

NID identified fiducial nuclide 
Source of isotopics: 

Net Weight 
Pu mass 
TRU Alpha Activity 
TRU Activity Concentration 
Pu-239 Equivalent Activity 
Pu-239 FGE 
Decay heat 

Pu-239 
MEASURED 

16800.0 9 
1.17E+002 +
9.86E+OOO +
5.87E+005 +
1. 021l+001 +
1. 111l+002 +
3.101l-001 +

Activity 
Nuclide Mass Activity Uncert. 

g Ci Ci 

SR90 <LLD 
CS137 <LLD 
U233 <LLD 
U234 <LLD 
U235 O.OOIl+OOO 
NP237 7.64E-003 
PU238 1. 21E-002 
U238 <LLD 
PU239 1.10E+002 
PU240 6.47E+000 
AM241 3.56E-001 
PU241 2.001l-001 
PU242 3.SSE-002 

Errors quoted at 1.000 

Operator: 

ITR: 

<LLD 
<LLD 
<LLD 
<LLD 

O.OOE+OOO 
5.45E-006 
2.101l-00l 

<LLD 
6.921l+000 
1. 491l+000 
l.23E+OOO 
2.08E+OOI 
1.41E-004 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOIl+OOO 
8.73E-007 
3.51E-002 
O.OOIl+OOO 
1.091l+000 
2.34E-OOl 
1.9SE-OOI 
3.26E+OOO 
2.62E-00S 

sigma 

Date: 

9:13:25 AM Page 62 

******************** 

1.5 

Location:LLNL 
software version: 
Analysis Date: 

NDA 2000 V.4.0 
12/18/2008 

1.73E+001 9 
1.13E+OOO Ci 
6.72E+004 nCi/g 
1.l3E+OOO Ci 
1.73E+OO1 9 
3.5lE-002 W 

MDA 
Ci 

O.OOIl+OOO 
1. 42E-007 
9.18E-003 
O.OOE+OOO 
7.86E-007 
1.09E-006 
3.7SIl-004 
1. 081l-005 
1. 24E-002 
2.66E-003 
1.17E-004 
3.71E-002 
O.OOE+OOO 

Date' __________________ 
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******************************** **'Il***", '" ** ***** *** **** ** MGA Results 

MGA version: MGA V9.63H CI 

Measurement date = 12/18/08 Declared date = 12/18/08 
Low energy spectrum sensitivity 30.0% Total counts = 7.604E+006 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 = 0.7607 Cd g/cm2 2.0779 FWHM at 122 keV 621 eV 
QFIT 1. 00 FWHM at 208 keV = 793 eV 
NQFIT = 1.00 

Isotope analysis at 
Isotope Relative %' % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.000110 5.8 5.8 0.0608 5.9 0.01039 5.84 0.01070 6.01 
Pu-239 1.000000 0.0 0.4 551. 2355 0.8 94.24851 0.05 94.21446 0.05 
Pu-240 0.058778 0.9 0.9 32.4005 1.1 5.53974 0.88 5.53935 0.88 
Pu-241 0.001814 0.7 0.6 1. 0000 0.0 0.17098 0.72 0.20513 0.87 
Pu-242 (New alg. ) 0.1776( 10) 0.03037 ( 10) 0.03035 ( 9) 
Am-241 0.00S273 0.5 0.3 2.9067 0.7 0.49698 0.48 0.49965 0.48 

Pu-240 effective (meas. date) = 5.617 +/- 0.95% 
Am-241 separated about 28.243 +1- 0.lS9 years ago 
Am/Pu-241 weight ratio = 2.90670 +/- 0.73% 

Messages: 

Lead x-rays detected. 

Notes : 	 '" = Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by: 	 Date: 



1Last Measurement Q.A. Report 12/1S/0S 9:13:36 AM Page 

,• 
*********** •• *****************************************************.******* 

G E N I E QUALITY ASS U RAN C E ***** 	 ***** 
************************************************************************** 

Last Results Report 
12/18/08 9:13:36 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTROOOl_DC 
Sample ID: SGS100 
Sample Quantity: 1.0000E+000 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date: 12/18/08 8:03:41 AM 
Elapsed Live Time: 0.0 seconds 
Elapsed Real Time: 0.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev.l < LU : SO : UO : BS > 

SGS-100 Pu-239 Trans Mas 9.5338E+001 -1. S714E+OOO 
[UO: 1.0913E+002+/ 7.370J > 

Flags Key: 	 LU Lower/Upper Bounds Test (Ab = Above, Be = Below) 
SO Sample Driven N-Sigma Test (In = Investigate, Ac Action) 
un ; User Driven N-Sigma Tes~ (In Investigate, Ac = Action} 
BS Measurement Bias Test (In ;:;;; Investigate, Ac ; Action) 
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• 
************************************************************************** 

***** G E N I E QUA LIT Y A 8 8 U RAN C E ***** 
************************************************************************** 

Last Results Report 
12/18/08 9:13:38 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
8ample ID: SG8100 
Sample Quantity: 1.0000E+000 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date: 12/18/08 8:08:00 AM 
Elapsed Live Time: 97.7 seconds 
Elapsed Real Time: 120.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev.] < LU : SD : 00 : BS > 

SGS-100 414 keV centroid 8.2854E+002 0.00 
[0.00+/ -0.00] < > 

8GS-100 414 keV FWHM 1. 3687E+000 0.00 
[0.00+/-0.00] < > 

SGS-IOO Pu-239 Mass 1.lOO9E+002 	 -6.7652E-001 
[00: 1.1082E+002+/ 1. 081] 	 < > 

Flags Key: 	 LU Lower/Upper Bounds Test (Ab = Above, Be = Below) 
SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Action) 
00 User Driven N-Sigma Test (In Investigate, Ac = Action) 
BS Measurement Bias Test (In Investigate, Ac = Action) 
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t-- --~------- - --------------- -------------------- ------ ----I 
1 NDA 2000 Assay Report 1 

1-- --------------- ------- ------ ------- -------------- ------- ------1 

************************* Item Information ************************ 

Item ID: SGSI00 Count Sequence Number: 197 
Operator: RHWM2\RHWM 
Assay Start: 12/18/2008 8:05:58 AM 
Description 1: 8GSI00 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 TRU Galv 81.5 
Weight: Gross: 54.0 kg Net: 16.8 kg 
Container: Volume: 209.0 1 Full : 100.0 % 
Density: 0.080 kg /l 

************************ System Configuration *********************** 

Counter: SGS with Trans. 
Segme:1ts: Number: 16 Offset: o 
Scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: QC - SGS 100 
Collimator/Geometry Setting: Default o 
Transmissio~ Mode: Two Pass 
Transmission Correction Type; Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 
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Segment: 1 Detector: DET01 Position: 1 
c:\Canberra\NDA2k\Data\00000197_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_POOl_S001 

Acquisition Start: 12/18/2008 8:08:00 AM 
Elapsed Live Time: 118.14 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.415 +/ 0.0067 
SE-75 264.66 0.500 +/- 0.0075 
SE-75 279.54 0.506 +/- 0.0086 
SE-75 400.66 0.536 +/- 0.0113 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/18/2008 8:10:01 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.36 'f 609 748 1. 46 120.56 6.612E-006 7.96 
2235.45 11980 10 0.98 4469.03 4.593E-00S 1.43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

'f Peak Identified by NID 
M First peak in a mUltiplet region 
m Other peak in a mUltiplet region 
F ; Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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• , 
**************-********* NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

non < 2.685E-002 +/ 2.Hi < 2.557E-005 < 1.238E-015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.630E-002 +/ 2.2'! < 2.50SE-00S < 4.156E-012 
Al·26 < 2.655E-002 +/ 16.2'! < 2.529E-005 < 1. 397E-006 
K-40 < 4.S82E-001 +/ 5.3% < 4.364E-004 < 7.14SE-002 
Co-S7 < 1.240E-001 +/ 3.4% < 1.181E-004 < 1. 451E-011 
Co-60 < 4.101E-002 +/. 2.8% < 3.906E-005 < 3.597E-011 
S,,-75 
Kr-S5 

< 
< 

1.008E-001 
S .175E+00O 

+/
+/

1.9% 
3.n 

< 
< 

9.599E-005 
7.786E-003 

< 
< 

6.934E-012 
2.060E-008 

Sr-90 < 2.522E-002 +/ 2.1% < 2.402E-005 < 1.829E-010 
Sb-125 < 6.627E-002 +/ 2.3% < 6.311E-005 < 6.375E-011 
Ba-l33 < 6.265E-002 +/ 1.8% < 5.967E-005 < 2.475E-010 
Cs-134 < 2.264E-002 +/ 2.0% < 2.157E-005 < 1.728E-011 
Cs-137 < 2.522E-002 +/ 2.1% < 2.402E-005 < 2.875E-010 
Eu-152 < 4.280E-002 +/ 2.3% < 4.076E-005 < 2.405E-010 
Eu-154 < 7.510E-002 +/ 2.4% < 7.152E-005 < 2.816E-010 
Ho-166m < 4.368E-002 +/ 2.4% < 4.160E-005 < 2.428E-008 
Bi-207 < 9.211E-003 +/ 2.1% < 8. 773E- 006 < 1. 676E-OI0 
Pb-210 < 9.140E+002 +/ 47.8% < 8.705E-001 < 1.188E-005 
Ra-226 < 5.982E-002 +/ 2.4% < 5.697E-005 < 5.982E-008 
Ac-227 < 3.245E-001 +/ 8.H < 3.091E-004 < 4.446E-009 
Th-230 < 1. 590E+002 +/ 8.6% < 1.5l4E-001 < 7.791E-003 
Pa-231 < 2.073E+000 +/ 11.2% < 1.974E-003 < 4.333E-005 
Th-232 < 9.590E-002 +/ 2.6% < 9.133E-005 < 8.640E-001 
U-232 < 9.827E-002 +/ 2.3% < 9.359E-005 < 4.550E-009 
U-233 < 1.131E+003 +/ 2.7% < 1.077E+000 < 1.1S4E-00l 
Pa-234 < 1. 469E-00l +/ 12.3% < 1.418E-004 
Pa-234m < 2.397E+002 +/ 2.H < 2.283E-001 
U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.066E-00l +/ 2.5% < 1.016E-004 < 4.873E-002 
Np-237 < 1. 516E -001 +/ 2.0% < 1. 444E-004 < 2.122E-004 
Pu-238 < 7.616E+003 +/ 2.7% < 7.2S4E+OOO < 4.402E-004 
U-238 < 3.S13E+000 +/ 2.4% < 3.346E-003 < 1. 033E+00l 
Pu-239 < 1.414E+003 +/ 3.H < 1.346E+000 < 2.247E-002 
Pu-239B < 4.243E+003 +/ 5.2% < 4.041E+000 < 6.746E-002 
U-239 < 2.023E+003 +/ 59.H < 1.927E+000 
Pu-240 < 2.571E+003 +/  4.6% < 2.448E+000 < 1.118E-002 
Am-241 S.763E+00l +/ 22.n 5.507E-002 1. 665E-005 
Am-241B < 9.858E+002 +/ 4.9% < 9.389E-001 < 2.839E-004 
Pu-241 < 3.894E+004 +/ 2.8% < 3.709E+00l < 3.746E-004 
Pu-241B < 1.096E+004 +/ 2.5% < 1.043E+OO1 < 1.054E-004 
Pu-242 < O.OOOE+OOO +/  0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 4. 077E-001 +/ 1. 9% < 3.883E-004 < 2.018E-006 
Cm-243 < 4.205E-001 +/ 3.4% < 4.005E-004 < 8.073E-009 
Cm-244 < 3.590E+004 +/ 14.1% < 3.419E+00l < 4.380E-004 
Cm-245 < 6.966E-001 +/ 7.7% < 6.637E-004 < 4.007E-006 
Cm-247 < 3.670E-002 +/ 8.6% < 3.49SE-005 < 3.926E-004 
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, 
Nuclide Total Activity %Error concentration Mass 


(uCi) (uCi/g) g 


Cf-249 < 4.696E-002 +/ 3.6% < 4.474E-005 < 1.137E-008 
Cf-251 < 3.826E-001 +/- 5.6% < 3.644E-004 < 2.391E-007 

? ; Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< = f:i:DA 


@ ; Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ******** •• ******.* 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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----~---- --- --- --- --- --- --------- -------- --- -----1 r Segment 2 Results I 

,------- --------- ------------------- ---------------------------------1 
Segment: 2 Detector: DET01 position: 2 
c:\canberra\NDA2k\Data\00000197_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 12/18/2008 8:12:31 AM 
Elapsed Live Time: 117.69 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: S5 Gal Galv 81.5 zero attenuation 
calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.461 +/- 0.0074 
SE-75 264.66 0.552 +/- 0.0082 
SE-7S 279.54 0.555 +/- 0.0093 
SE-75 400.66 0.596 +/- 0.0123 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/18/2008 8:14 :33 AM 

peak Analysis From Channel; 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(kev) Area Counts (keV) centroid Efficiency %Uncert. 

59.41 y 1456 1024 1.27 120.67 1.23SE-004 4.42 
99.07 258 2466 0.96 199,92 2.701E-004 28.04 

318.22 81 232 1.04 637.84 3.077E-004 29.41 
2235.47 11980 9 0.98 4469,06 1. 073E-004 1.43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1_02 +/- 0,01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? • Adjacent peak noted 

Errors quoted at 1.000 sigma 
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\ 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCl) (uCi/g) g 


n on Fe < 2.147E-002 +/- 1. 9% < 2.044E-005 < 9.996E-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.S65E-002 +/- 2.0% < 2.443E-00S < 4.053E-012 

Al-26 < 2.276E-002 +/ - lS.5% < 2.l68E-005 < 1.197E-006 

K-40 < 2.327E-OOl +/- 4.9% < 2.2l6E-004 < 3.630E-002 

Co-57 < 1.101E-OOl +/- 3.S% < 1. 048E-004 < 1.2SSE-Oll 

Co-60 < 3.393E-002 +/- 1.7% < 3.232E-005 < 2.976E-Oll 

Se-75 < B.862E-002 +/ - 1. 9% < 8.440E-OOS < 6.097E-012 

Kr-85 < S.S83E+OOO +/ 3.1% < S.317E-003 < 1. 407E-008 

Sr-90 < 2.1S2E-002 +/- 2.0% < 2.0S0E-005 < 1.S60E-010 

Sb-12S < 5.279E-002 +/ - 2.1% < S.027E-OOS < S.078E-Oll 

Ba-l33 < 6.853E-002 +/ - 1.7% < 6.527E-OOS < 2.707E-010 

Cs-134 < 1. 626E-002 +/- 2.0% < 1.548E-005 < 1. 240E- 011 

Cs-137 < 2.152E-002 +/ - 2.0% < 2.050E-OOS < 2.4S4E-01O 

Eu-1S2 < 1.043E-001 +/- 3.7% < 9.929E-OOS < 5.859E-01O 

Eu-1S4 < 7.32SE-002 +/- 2.2% < 6.976E-005 < 2.747E-010 

Ho-166m < 2.081E-002 +/ - 2.3% < 1. 982E-005 < 1.157E-008 

Bi-207 < 1. 727E-002 +/- 1.9% < 1.64SE-005 < 3.144E-010 

Pb-210 < 7.434E+OOO +/ 81.7% < 7.080E-003 < 9.664E-008 

Ra-226 < 4.347E-002 +/- 2.3% < 4 .140E- 005 < 4.347E-008 

Ac-227 < 2.859E-OOI +/- 8.3% < 2.723E-004 < 3.917E-009 

Th-230 < 3.610E+OOI +/ - 25.1% < 3.438E-002 < 1.769E-003 

Pa-231 < 1.767E+DOO +/- 11.2% < 1.6a3E-003 < 3.693E-005 

Th-232 < 5.586E-002 +/ - 2 . 4'/; < S.320E-005 < 5.033E-001 

U-232 < 6.7S4E-002 +/- 2.2% < 6.432E-OOS < 3.127E-009 

U-233 < 1.060E+OD3 +/ 2.7% < 1.OlOE+00D < I.08lE-DOI 

Pa 234 < B.694E-D02 +/- 12 .2% < 8.280E-00S 

Pa-234m < 9.101E+DOl +/ - 2.1% < 8.668E-002 

U-234 < O.OOOE+OOO +/ 0.0% < O.ODOE+OOO < O.OOOE+OOO 

U-23S < 1. 088E- 001 +/ - 2.5% < 1. 036E-004 < 4.974E-002 

Np-237 < 1.299E-OOI +/- 2.0% < 1.237E-004 < 1.81BE-004 

Pu-23S < 7.33SE+003 +/ - 2.7% < 6.986E+00O < 4.240E-004 

U-238 < 2.626E+OOO +/ 2.1% < 2.501E-003 < 7. nOE+OOO 

Pu-239 < 1.277E+OO3 +/- 3.2% < 1.216E+OOO < 2.030E-002 

Pu-239B < 2.692E+003 +/ - 6.4% < 2.564E+OOO < 4.280E-002 

U-239 < I.OO2E+OOl +/- 98.9% < 9.539E-003 

Pu-240 < 1.732E+OO3 +/ - 5.4% < 1.6S0E+OOO < 7.534E-003 

Am-241 7.393E+OOO +/- 38.1% 7.04IE-003 2.129E-006 

Am-241B < 6.464E+002 +/- 5.7% < 6.156E-OOl < 1.862E-004 

Pu-241 < 3.B18E+OO4 +/ - 2.9% < 3.636E+OOl < 3.673E-004 

Pu-241B < 1.100E+OO4 +/ - 2.5% < 1.048E+OOI < 1. OS9E-004 

Pu-242 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 2.067E-OOl +/ 16.6% < 1.969E-004 < 1.023E-006 

Cm-243 < 3.737E-001 +/- 3.4% < 3.S59E-004 < 7.17SE-009 

Cm-244 < 2.140E+OO4 +/ - 14.1% < 2.038E+OOl < 2.610E-004 

Cm-245 < 7.110E-OOI +/- 7.7% < 6.771E-Q04 < 4.0S8E-006 

Cm-247 < 2.979E-002 +/ 8.5% < 2.837E-005 < 3.188E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 3,432E-002 +/ 3,5% < 3,269E-005 < 8,306E-009 
Cf-251 < 3,794E-001 +/- 5,6% < 3.613£-004 < 2.371E-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1,000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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,-----.------------------ -~~~;~~~--;-~~~~it~---------------------------
1-- ---------------------------------------------------- ----- ------- 
Segment: 3 Detector: DET01 Position: 3 
C,\Canberra\NDA2k\Data\00000197_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 12/18/2008 8:16:43 AM 
Elapsed Live Time: 114.70 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.386 +/ 0.0065 
SE-75 264.66 0.473 +/- 0.0072 
SE-75 279.54 0.494 +/ 0.0087 
SE-75 400.66 0.534 +/- o . 0116 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/18/2008 8:18:45 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.38 Y 8810 2315 1.18 120.61 9.260E-00S 1. 75 
66.96 Y 297 1503 1. 04 135.75 1.229E-004 20.59 

M 94.67 2332 6085 1. 52 191.12 2.321E-004 5.07 10.15 
m 98.67 Y 8120 9072 1. 53 199.12 2.459E-004 3.73 
m 100.80 Y 1097 8540 1. 53 203.37 2.529E-004 7.27 
m 103.37 Y 5525 7830 1. 54 208.50 2.61lE-004 3.73 
M 110.97 1502 4024 1.36 223.70 2.835E-004 4.06 9.74 
m 114.62 Y 905 6568 1. 37 230.99 2.933E-004 6.42 
M 125.25 Y 630 2416 1.03 252.23 3.179E-004 6.80 2.03 
m 129.27 Y 3588 2581 1. 04 260.26 3.258E-004 2.26 

148.47 Y 483 2379 0.99 298.63 3.553E-004 16.21 
M 203.58 Y 828 1471 1.12 408.75 3.775E-004 4.83 3.70 
m 208.00 Y 2779 1362 1.13 417.58 3.766E-004 2.38 

255.36 110 844 1. 37 512.22 3.551E-004 41.60 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

311. 81 Y 121 545 1.61 625.03 3.20SE-004 29.39 
M 332.69 Y 961 669 1.24 666.76 3.060E-004 3.84 1.57 
m 335.64 Y 361 642 1.25 672.64 3.040E-004 7.05 
m 341.60 Y 69 618 1.25 684.57 3.000E-004 26.05 
m 344.99 886 596 1.26 691.34 2.977E-004 4.01 

368.29 Y 347 451 2.33 737.89 2.826E-004 11.59 
M 375.04 Y 2299 360 1.25 751.37 2.784E-004 2.40 2.21 
m 380.16 425 235 1.26 761.61 2.753E-004 5.54 
m 382.74 410 200 1. 26 766.76 2.737E-004 5.57 

392.88 764 239 1.48 787.04 2.677E-004 5.12 
413.74 Y 2006 103 1. 43 828.72 2.561E-004 2.67 
422.53 86 125 1.15 846.27 2.51SE-004 24.63 
451.43 243 58 1.41 904.04 2.372E-004 8.46 
652.65 Y 25 14 0.81 1306.13 1.695E-004 31.43 
662.28 Y 114 16 1.48 1325.38 1.672E-004 11.07 
721. 86 Y 53 11 1. 85 1444.44 1.550E-004 17.30 

2235.43 11980 11 0.98 4468.99 8.767E-005 1.44 

Reference Peak correction factor (from 2234.4 keV peak) is 1.05 +/- 0.01 

Y Peak Identified by NID 

M • First peak in a mUltiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity tError concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.196E-002 +/ 1.8% < 2. 091E-00S < 1. 012E-OlS 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 1.4SSE-002 +/ 2.0% < 1. 3a6E-00S < 2.300E-012 
Al-26 < 2.139E-002 +/ 18.9% < 2.037E-00S < 1.12SE-006 
K-40 < 2.609E-00I +/ S.3% < 2.485E-004 < 4.070E-002 
Co·57 < 1.471E-00l +/ 4.4% < 1.401E-004 < 1.721E-OI1 
Co-60 < 3.279E-002 +/ 1.7% < 3.123E-005 < 2. 875E-Oll 
Se-7S < 1.198E-OOI +/ 1. 8% < 1. 14IE-004 < 8.239E-012 
Kr-8S < 6.8S6E+OOO +/ 3.1% < 6.S29E-003 < lon8E-OOe 
Sr-90 < 3.69lE-002 +/ 2.2% < 3.515E-OOS < 2.676E-OI0 
Sb-12S < 1.237E-001 +/ 1. 9% < 1.178E-004 < 1.190E-010 
Sa-133 < 1.006E-OOl +/ 1. 6% < 9.S77E-OOS < 3. 972E-OI0 
Cs 	 134 < 2.567E-002 +/- 1. 9% < 2.445E-OOS < 1. 9S9E- 011 

x 	 Co-137 
Eu-lS2 < 7.697E-002 +/ 2.2% < 7.330E-OOS < 4.326E-OlO 
Eu-154 < 4.156E-002 +1- 2.1% < 3.958E-005 < 1.559E-010 
HO-166m < 3.412E-002 +/ 2.3% < 3.250E-005 < 1.897E-008 
Bi-207 < 2.536E-002 +/ 1. 9% < 2.41SE-OOS < 4.615E-010 
Pb-210 < 1.323E+OOl +/ 259.0% < 1. 260E-002 < 1.720E-007 
Ra-226 < 4.793E-00Z +/- 2.4% < 4.S64E-OOS < 4.793E-008 
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l'.c-227' < 4.097E-001 +/ 8.3% < 3.902E-004 < S.613E-009 
Th-230 1.431E+002 +/ B8.7% 1.363E-001 7.010E-003 
Pa-231 < 2.376E+00O +/ 11.2% < 2.263E-003 < 4.96SE-00S 
Th-232 < 7.914E-002 +/ - 2.4% < 7.S37E-OOS < 7.130E-001 
U-232 < B.234E-002 +/ 2.J% < 7.842E-OOS < 3.812E-009 
U-233 < 1.510E+003 +/ 3.0% < 1.438E+OOO < 1. 540E-001 
Pa-234 < 1.128E-001 +/ 12.2% < 1. 07SE- 004 
Pa-234m < 2.162E+OO2 +/  2.1% < 2.0S9E-OOI 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 1. 443E-OOI +/ - 2.9% < 1. 374E-004 < 6.S95E-002 
Np-237 2.206E-001 +/ 29.4% 2.101E-004 3.089E-004 
Pu-238 < 9.472E+OO3 +/ 3.1% < 9.021E+OOO < S.47SE-004 
U-238 < 2.834E+OOO +/ 2.2% < 2.699E-003 < 8.331E+OOO 
Pu-239 2.076E+OOS +/ - 3.8% 1. 977E+OO2 3.301E+OOO 
pu-239B < 5.S96E+OO3 +/ 16.5% < s.330E+OOO < 8.897E-002 
U-239 < 2.127E+001 +/ 308.4% < 2.026E-002 

X Pu-240 
Am-241 4.144E+OO4 +/ 9.7% 3.946E+001 1.193E-002 
Am-241B 2.771E+004 +/ 10.2% 2.639E+OO1 7.980E-003 
Pu-241 1.6s1E+00S +/ 16.5% 1. 573E+002 1.589E-003 
Pu-241B 3.200E+OO5 +/ 3.5% 3.047E+OO2 3.078E-003 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 3.193E-001 +/ 57.7% < 3.041E-004 < 1. S80E 006 
Cm-243 < 4.697E-001 +/ 3.3% < 4.473E-004 < 9.018E-009 
Cm-244 < 2.057E+OO4 +/ 14.2% < 1.9S9E+OO1 < 2.S09E-004 
Cm··245 < 8.9B1E-001 +/ 7.8% < 6.553E-004 < S.164E-006 
Cm-247 < S.296E-002 +/ 8.5% < 5.0HE-OOS < S.667E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


Cf-249 < 6.680E-002 +/ 3.4% < 6.362E-005 < 1.616E-OOS 
Cf-251 < 4.8S3E-001 +/- 5.8% < 4.650E-004 < 3.052E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* ~ Nuclide was manually edited 
< ; MDA 


~ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Absorption correction model; FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

PU-239 3.30E+OOO +- 1.26E-001 1.01E+OOO +- 2.12E-002 

Beta: 2.11E+002 +- S.70E+000 Alpha: 1.OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 6.2SE-001 +- 2.60E-002 
203.55 1.38E+OOO +- 7.39E-002 
375.05 1.90E+OOO +- 5.69E-002 
413.71 1.91E+OOO +- 6.34E-002 
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1-----'------- ----------------------- -- ----------- ------ --I 
1 

1- -- ------ -------
Segment 4 Results 

-- -- -- -- ------------------- --
1 

--I 

Segment: 4 Detector: DET01 Position: 4 
C:\Canberra\NDA2k\Data\OOOOOI97_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 12/18/2008 8:20:55 AM 
Elapsed Live Time: 102.20 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

8E-75 136.00 0.351 +/ - 0.0066 
SE-75 264.66 0.473 +/- 0.0089 
SE-75 279.54 0.472 +/ - 0.0091 
SE-75 400.66 0.533 +/- 0.0127 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/18/2008 8:22:56 AM 
peak Analysis From Channel: 80 to ChanneL 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.38 Y 54561 6061 1.15 120.60 5.027E-006 1.26 
M 94.61 Y 10852 11543 1. 53 191.01 1.289E-004 2.35 62.69 
m 98.63 Y 42941 15687 1. 54 199.05 1. 524E- 004 1. 91 
m 100.81 Y 6499 16017 1. 54 203.40 1. 654E-004 2.92 
m 103.28 y 30898 12954 1.54 208.34 1. 801E- 004 1. 86 
M 111.01 Y 12056 6891 1.39 223.78 2.25SE-004 2.30 83.52 
m 114.52 Y 9616 7818 1. 39 230.80 2.452E-004 2.43 
m 116.60 Y 8952 7949 1.40 234.96 2.56SE-004 2.34 
m 120.57 Y 2163 7153 1.40 242.89 2. 772E- 004 4.23 
m 122.75 y 1196 6918 1.41 247.23 2.880E-004 6.52 
m 125.20 Y 4458 6588 1. 41 252.14 2.997E-004 2.87 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.23 Y 20376 5706 1.42 260.18 3.176E-004 2.08 
M 144.10 Y 1434 4475 1. 04 289.90 3.723E-004 8.44 1. 44 
rn 146.23 Y 1295 4982 1.04 294.16 3.786E-004 8.74 
m 148. S3 Y 2798 4497 1. 04 298.75 3.850E-004 7.39 
M 160.91 Y 1454 5103 1. 70 323.48 4.11SE-004 19.01 5.80 
m 164.58 Y 1177 6602 1.71 330.83 4.170E-004 17.41 

171.36 Y 1050 4519 1.07 344.37 4.247E-004 11. 58 
179.05 Y 246 3955 1. 35 359.73 4.301E-004 43.37 
189.40 Y 540 4275 1.03 380.42 4.325E-004 21.39 
195.57 Y 710 3668 1.27 392.75 4. 319E- 004 14 .81 

M 203.50 Y 4973 3754 1.17 408.59 4.292E-004 2.68 0.74 
m 207.96 Y 15867 3389 1.17 417.51 4.269E-004 2.15 

255.36 Y 722 2184 1.02 512.24 3.843E-004 12.17 
M 263.87 Y 258 1759 1. 24 529.24 3.752E-004 14.02 1. 28 
rn 267.43 Y 668 2036 1.25 536.35 3.707E-004 6.68 

297.49 Y 407 1701 1. 06 596.41 3.367E-004 18.75 
311. 76 Y 666 1460 1. 34 624.94 3.226E-004 10.79 

M 320.90 Y 520 1524 1.69 643.20 3.139E-004 7.87 1. 35 
rn 323.36 Y 824 2035 1.69 648.10 3.116E-D04 5.41 
M 332.70 Y 5899 1186 1. 32 666.77 3.033E-004 3.06 2.53 
m 335.62 Y 2184 1132 1.33 672.61 3.007E-004 3.69 
m 341. 40 Y 660 1095 1. 33 684.16 2.957E-004 6.38 
m 344.96 Y 5014 1056 1. 34 691.28 2.927E-004 3.07 

368.37 Y 2100 1173 2.21 738.06 2.743E-004 4.02 
M 375.01 Y 12870 988 1.27 751. 33 2.695E-004 1.48 9.81 
rn 380.11 Y 2560 703 1. 28 761. 51 2.659E-004 2.49 
m 382.69 Y 2167 624 1.28 766.66 2.641E-004 2.66 

392.87 Y 4547 571 1. 53 787.02 2.573E-004 2.21 
413.67 Y 12090 376 1.43 828.57 2.443E-004 1.54 

M 422.57 Y 832 249 1. 20 846.35 2.392E-004 4.29 1.68 
m 426.52 Y 179 240 1. 21 854.25 2.369E-004 10.36 

451.41 Y 1378 210 1. 40 904.00 2.240E-004 3.70 
618.87 Y 117 42 1.24 1238.63 1.689E-004 14.30 

M 646.00 Y 83 52 1.45 1292.84 1.633E-004 13.98 1.15 
m 652.52 Y 65 59 1.46 1305.87 1.620E-004 16.13 
m 658.77 Y 41 50 1.46 1318.36 1. 609E-004 22.38 
m 662.46 Y 662 43 1.46 1325.73 1.60ZE-004 4.42 

688.62 Y 38 22 1.43 1378.02 1.557E-004 28.40 
721. 94 Y 306 19 1.73 1444.59 1.S06E-004 6.83 
756.22 Y 22 9 0.62 1513.09 1. 459E-004 35.13 
769.24 Y 72 13 0.99 1539.11 1.442E-004 16.22 

2235.40 11980 37 0.97 4468.93 6.806E-005 1.52 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.18 +/ - 0.01 

Y ~ Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1. 000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %-Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 3,469E-002 +/- 1.8% < 3.303B-005 < 1.599E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOB+OOO 
lIa-22 < 1.565E-002 +/- 2.0% < 1.490E-005 < 2.472E-012 
Al-26 < 5,552E-002 +/- 14.5% < 5.288B-005 < 2.920E-006 
K-40 < 3.075E-001 +/- 4.8% < 2.929B-004 < 4.797E-002 

X 	 Co-57 
Co-60 < 2.652E-002 +/- 1. 7% < 2.525B-005 < 2.326B-Oll 
Se-75 < 1. 920E-C01 +/- 1.7% < 1. 829E-004 < 1. 321E-Oll 
Kr-S5 < 1,191E+001 +/- 3.0% < 1.134B-002 < 3.000E-00B 
Sr-90 < 6.41SE-002 +/- 2.0% < 6.112E-005 < 4.653E-010 
Sb-125 < 2.693B-001 +/- 2.2% < 2.565B-004 < 2.591E-010 
Ba-133 < 1.648E-001 +/- 1. 7% < 1.569E-004 < 6.509B-010 
Cs 134 < 2.590E-002 +/- 1. 8% < 2.467B-005 < 1.977B-011 

X 	 Ca-137 
Bu-152 < 1.134E-00I +/- 1.9% < 1,080E-004 < 6.372B-OI0 
Bu-154 < 4.46SE-002 +/- 2.2% < 4.256E-005 < 1. 676E-010 
Ho-166m < 5.152E-002 +/- 2.n < 4.907E-005 < 2.864E-00S 
Bi-207 < 1.877E-002 +/- 1. 9% < 1.787E-005 < 3.415E-OI0 
pb-Zl0 < 4.251E+003 +/- 37.2% < 4.049E+000 < 5.527E-005 
Ra-226 < 9.279E-002 +1- 2.2% < 8.837E-00S < 9.279E-00S 
Ac-227 < 6.429E-C01 +/ - 8.3% < 6.123E-004 < 8.S0SE-009 
Th-230 < 3.185E+002 +/- 8.5% < 3.034E-00I < 1. 561E-002 
Pa-231 < 3.737E+000 +/- 11. 2% < 3.559E-003 < 7.809E-005 
Th-232 < 9.426E-002 +/- 2.4* < 8.978E-005 < S.493E-OOI 
U-232 < 1. 496E-001 +/- 2.1% < 1.425E-004 < 6.928E 009 
U-233 < 2.434E+OO3 +/- 2.6% < 2.31SE+000 < 2.4B3E-OOI 
Pa-234 < 1.225E-001 +/- 12.1% < 1.166E-004 
Pa-234m < 2.059E+002 +/ 2.1% < 1. 961E-001 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.046E-001 +/- 2.4% < 1. 949E-004 < 9.352E-002 
Np-237 7.103E-00I +/ 18.5% 6.765E-004 9.945E-004 
Pu-238 < 1.380E+004 +/- 2.5% < 1. 314E+00I < 7.975E-004 
U-238 < 2.359E+OOO +/- 2.2% < 2.247E-003 < 6.936E+000 
Pu-239 1. 271E+006 +/- 3.2% 1. 21lE+OO3 2.022E+00l 
Pu-239B 7.384E+005 +/- 1.4% 7.033E+002 1.174E+001 
U-239 < 1.S16E+004 +/- 46.3% < 1.730E+00I 

X 	 Pu-240 
Am-241 2.470E+005 +/- 4.4% 2.353B+002 7.llSE-002 
Am-241B 1. 370E+005 +/- 3.6% 1. 304E+002 3.944E-002 
Pu-241 8.S23E+005 +/- 7.9% 8.403E+002 S.4S7E-003 
Pu-241B 1.666E+006 +/- 2.9% 1. 587E+OO3 1.603E-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.344E-001 +/- 1. 8% < 6.994E-004 < 3.635E-006 
Cm-243 < 7.574E-001 +/ - 3.3% < 7.214E-004 < 1.454E-00S 
Cm-244 < 3.756E+004 +/- 14.2% < 3.577E+001 < 4.5B3E-004 
cm-245 < 1.261E+000 +/- 7.6% < 1. 201E- 003 < 7.254E-006 
Cm-247 < 1.00SE-OOI +/ 8.5% < 9.598E-005 < 1.078B-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.272E-001 +/ 3.5% < 1. 212E-004 < 3.079E-008 
Cf-2S1 < 7.044E-001 +/- 5.6% < 6.709E-004 < 4.403E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< = MDA 

@ Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model; FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (9) 

Pu-239 2.02E+00I +- 6.49E-001 6.25E+000 +- 1.03E-001 

Beta, 2.18£+002 +- 7.56E+000 Alpha: 1. OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 3.64E+000 +- 1.36£-001 
203.55 7.29E+000 +- 2.46E-001 
375.05 1.10E+001 + 2.69£-001 
413.71 1.21E+001 +- 3.20E-001 
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I Segment 5 Results 
1- -_. ---- --.- ---- .--- -.-- -------- --- ---- --- ---- ------1

1 

Segment: 5 Detector: DET01 Position: 5 
C:\Canberra\NDA2k\Data\00000197_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 12/18/2008 8:25:06 AM 

Elapsed Live Time: 87.73 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.001 +/- 0.0005 
SE-75 264.66 0.231 +/- 0.0069 
SE-75 279.54 0.235 +/ - 0.0066 
SE-75 400.66 0.377 +/- 0.0123 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/18/2008 8:27:07 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.36 Y 130103 9566 1.17 120.57 2.786E-005 1.28 
M 94.59 Y 21837 17272 1. 52 190.96 5.979E-005 1. 94 113.34 
m 98.60 Y 89257 23469 1. 53 198.98 6.287E-005 1.66 
m 100.79 Y 14205 22383 1. 54 203.35 6.448E-00S 2.25 
m 103.25 Y 64208 19339 1.54 208.27 6.622E-005 1.64 
M 110.98 Y 24283 11550 1.38 223.72 7.124E-005 2.01 151. 69 
m 114.47 Y 19520 12853 1. 39 230.69 7.32BE-005 2.09 
m 116.54 Y 19077 10810 1.39 234.82 7.443E-005 2.02 
m 120.56 Y 4791 10665 1.40 242.85 7.652E-005 2.99 
m 125.15 Y 8897 9896 1. 41 252.03 7.868E-005 2.35 
m 129.19 Y 41392 8622 1.41 260.11 B.039E-005 1.88 



Peak Analysis Report for SGS100 12/19/2008 9:27:09 AM Page 17 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency !!;Uncert. 

M 144.11 Y 2697 6591 1.15 289.92 1.467E-004 8.61 3.21 
m 146.19 Y 2278 6627 1.15 294.07 1. 548E-004 9.03 
m 149.48 Y 5706 6680 1.16 298.65 1. 628E-004 7.46 
M 160.78 Y 2664 7610 1.49 323.22 1.954E-004 11.35 5.18 
m 164.46 Y 2180 10531 1. 50 330.59 2.030E-004 10.94 
m 169.39 Y 691 9619 1.50 340.43 2.121E-004 17.83 
m 171. 35 Y 1634 9554 1.51 344.35 2.154E-004 11. 25 

179.07 Y 1109 6827 1. 27 359.77 2.269E-004 15.80 
189.32 Y 1412 6949 1. 24 380.26 2.392E-004 12.63 
195.58 Y 1389 5389 1.18 392.77 2.452E-004 10.84 

M 203.44 Y 9603 5678 1.19 408.49 2.515E-004 1. 52 0.76 
m 207.91 Y 32205 4521 1.19 417.40 2.545E-004 1.44 

243.20 Y 608 3580 0.83 487.94 2.667E-004 20.85 
255.28 Y 1280 3300 1.15 512.06 2.675E-004 9.87 

M 263.76 Y 499 2546 1.13 529.02 2.673E-004 18.92 1.01 
m 267.44 Y 1181 2438 1.13 536.36 2.660E-004 16.72 
M 297.37 Y 827 2041 1. 07 596.18 2.583E-004 18.21 0.43 
m 300.11 Y 210 2008 1. 08 601.66 2.579E-004 25.71 

311.76 Y 1494 1982 1.17 624.92 2.557E-004 6.81 
M 320.80 Y 1134 2059 1. 71 643.00 2.537E-004 5.38 3.53 
m 323.37 Y 1521 3004 1.71 648.13 2.531E-004 4.24 
M 332.65 Y 11054 1573 1. 36 666.68 2.508E-004 2.91 4.33 
m 335.61 Y 4539 1463 1.36 672.60 2.500E-004 3.27 
m 341.29 Y 1304 1550 1. 37 683.94 2.48SE-004 5.16 
m 344.93 Y 9748 1462 1. 37 691.21 2.474E-004 2.89 

368.48 Y 4039 1980 2.33 738.27 2.404E-004 3.30 
M 374.98 Y 25561 1588 1. 28 751.26 2.384E-004 1.42 20.84 
m 380.06 Y 4920 1131 1.29 761.42 2.368E-004 2.11 
m 382.67 Y 4393 1006 1.29 766.64 2.360E-004 2.18 

392.84 Y 8911 936 1. 55 786.95 2.328E-004 1.90 
413.60 Y 23660 598 1.43 828.44 2.246E-004 1.46 

M 422.48 Y 1758 471 1.;!3 846.19 2.209E-004 3.23 1.88 
m 426.61 Y 410 468 1.23 854.43 2.192E-004 7.53 

451. 36 Y 2766 279 1.50 903.90 2.093E-004 2.83 
618.88 Y 269 57 1.47 1238.64 1.601E-004 9.55 

M 640.16 Y 157 35 1.57 1281.16 1. 556E-004 9.61 2.74 
m 645.92 Y 181 38 1. 57 1292.68 1.544E-004 6.91 
m 652.66 Y 229 34 1.58 1306.15 1. 531E-004 7.77 
m 658.68 Y 93 33 1.58 1316.19 1. S19E-004 13.27 
m 662.39 Y 1164 35 1.58 1325.59 1.512E-004 3.60 

688.69 Y 110 36 1.60 1378.14 1.465E-004 16.13 
703.49 Y 34 26 1. 87 1407.73 1.439E-004 35.71 
721.95 Y 560 44 1. 54 1444.60 1. 410E-004 5.67 
769.39 Y 150 25 1.62 1539.42 1.341E-004 12.21 

2235.30 11980 84 1. 02 4468.72 8.845E-005 1. 64 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 37 +/ 0.02 

Y = Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? : Adjacent peak noted 
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Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Act i vity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 3.957E-002 +/- 1. 8% < 3.7688-005 < 1.8248-015 
Pulser < 0.0008+000 +/- 0.0% < 0.0008+000 
Na-22 < 4.030E-002 +/- 2.0% < 3.8388-005 < 6.3678-012 
Al-26 < 5.4348-002 +/- 14.7% < 5.176E-005 < 2.8598-006 
K-40 < 3.8098-001 +/- 4.9% < 3.6278-004 < 5.9428-002 
Co-57 < 3.873E-00I +/- 3.6% < 3.689E-004 < 4.5318-011 
Co-50 < 4.2268-002 +/ - 1.6% < 4.0258-005 < 3.7068-011 
Se-75 < 2.958E-00I +/- 1.9% < 2.8188-004 < 2.0358-011 
Kr-85 < 1.7978+001 +/ - 3.1% < 1. 711E-002 < 4.528E-008 
Sr-90 < 7.2198-002 +/- 2.1% < 6.8758-005 < 5.234E-010 
Sb-125 < 3.215E-00I +/- 2.3% < 3.0628-004 < 3.093E-010 
Ba-133 < 2.2818-001 +/- 1.7% < 2.172E-004 < 9.0108-010 
Cs-134 < 3.669E-002 +/- 1.8% < 3.4948-005 < 2.799E-Oll 
Cs 137 
Eu-lS2 
Eu-lS4 < 1.151E-OOI +/- 2.2% < 1.096E-004 < 4.31SE-OIO 
HO-166m < 6.1328- 002 +/ - 2.2% < 5.8408-005 < 3.410E-008 
Bi-207 < 3.994E-002 +/- 1.8% < 3.8048-005 < 7.269E-0l0 
Pb-210 < 2.7788+001 +/- 36.7% < 2.645E-002 < 3.6118-007 
Ra-226 < 1.09SE-00I +/- 2.3% < 1.043E-004 < 1. 09SE- 007 
Ac 227 < 1. 020E+00O +/- 8.3% < 9.7138-004 < 1.3978-008 
Th-230 < 1.346E+002 +/- 13 .1% < 1. 282E-001 < 6.S97E-003 
Pa-231 < 5.312E+000 +/ 11.2% < S.059E-003 < 1.110E-004 
Th-232 < 1.177E-00l +/- 2.B < 1.1218- 004 < 1.060E+00O 
U-232 < 2.098E-001 +/ - 2.2% < 1.998E-004 < 9.7l3E-009 
U-233 < 3.974E+003 +/- 2.7% < 3.785E+000 < 4.0S4E-00l 
Pa-234 < 1. 464E-001 +/- 12.2% < 1.395E 004 
Pa-234m < 1.185E+002 +/- 2.1% < 1.129E-001 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U235 < 3.429E-001 +/ - 2.5% < 3.266E-004 < 1.567E-001 
Np-237 2.356E+OOO +/- 9.7% 2.244E-003 3.299E-003 
Pu-238 < 2.237E+OO4 +/- 2.6% < 2.130E+001 < 1. 293E-003 
U-238 < 3.909E+000 +/ - 2.1% < 3. 722E- 003 < 1.149E+001 
Pu-239 1.S83E+006 +/- 4.3% 1.507E+003 2.S16E+001 
Pu-239B 1.644E+006 +/ - 1.4% 1.566E+003 2.614E+00l 
U-239 < 5.811E+001 +/- 45.9% < 5.5348-002 
Pu-240 3.820E+OOS +/ 22.2% 3.638E+002 1.662E+000 
Am-241 4.687E+OO5 +/ - 3.9% 4.463E+002 1. 350E-001 
Am-241B 5.544E+005 +/- 4.6% 5.2808+002 1.597E-00l 
PU-241 4.2568+006 +/- 8.0% 4.053E+003 4.0948-002 
Pu-241B 5.482E+006 +/- 2.9% 5.221E+003 5.274E-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.49SE-001 +/- 8.4% < 7.138E-004 < 3.7l0E-006 
Cm-243 < 1.077E+OOO +/ 3.3% < 1. 025E-003 < 2.067E-008 
Cm-244 < 5.6138+004 +/ - 14 .2% < 5.346E+001 < 6.848E-004 
Cm-24S < 2.101E+OOO +/- 7.7% < 2.00lE-003 < 1. 208E-00S 
Cm-247 < 1.S03E-001 +/- 8.5% < 1.432E-004 < 1.608E-003 
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Nuclide Total Activity tError concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.753E-OOl +/ 3.5% < 1.669E-004 < 4.241E-008 
Cf-251 < 1.202E+OOO +/ 5.6% < 1.14SE-003 < 7.S13E-007 

? Nuclide is part of an undetermined solution 
X ~ Nuclide rejected by the interference analysis 
* ~ Nuclide was manually edited 
< MDA 

@ Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.52E+001 +- 1.07E+OOO 2.49E+OOl +- 3.74E-OOl 


Beta: 3.0SE+OOO +- 1.16E+OOl Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 2.92E+001 +- 2.34E+OOO 
203.55 2.40E+001 +- 6.6SE-001 
375.05 2.47E+OOl +- 6.16E-001 
413.71 2.57E+OOl +- 6.96E-OOl 
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i-- --~----------------- -- --- ------ -- --- ----------------------- --I 
Segment 6 Results I1

1----------------- --- --------1 
Segment: 6 Detector: DETOI Posi tion: 6 
C:\Canberra\NDA2k\Data\00000197_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P006_S006 

Acquisition Start: 12/18/2008 8:29:17 AM 

Elapsed Live Time: 88.62 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.001 +/ 0.0005 
SE-75 264.66 0.205 +/- 0.0042 
SE-75 279.54 0.220 +/ 0.0066 
SE-75 400.66 0.351 +/- 0.0118 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/18/2008 8:31:19 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency \Uncert. 

59.37 Y 115421 9426 1.17 120.57 6.680E-007 1. 27 
M 94.59 Y 21663 16904 1.54 190.97 3.219E-005 1.94 113.18 
m 98.60 Y 85496 22913 1.55 198.98 3.869E-005 1.66 
m 100.79 Y 13456 21816 1.55 203.35 4.229E-005 2.29 
m 103.25 Y 61483 18806 1.55 208.27 4.636E-005 1.64 
M 111. 00 Y 22365 10421 1. 36 223.75 5.888E-005 1. 33 152.14 
m 114.52 Y 18575 11810 1. 37 230.78 6.426E-005 1.34 
m 116.58 Y 17261 11982 1.37 234.91 6.729E-005 1.34 
m 120.48 Y 4146 9834 1. 38 242.70 7.275E-005 1. 70 
m 122.72 Y 2080 10431 1. 38 247.17 7.570E-005 2.37 
m 125.15 Y 8099 9953 1.39 252.03 7.875E-005 1.44 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.20 Y 39702 8597 1.39 260 .12 8.342E-005 1.30 
M 144.05 Y 2645 6502 1. 20 289.80 1.615E-004 8.12 0.76 
m 146.18 Y 2313 6572 1.21 294.06 1.719E-004 8.71 
m 148.45 Y 5654 6677 1.21 298.59 1.818E-004 6.88 
M 161. 06 Y 2576 6769 1.27 323.79 2.241E-004 11.69 8.77 
m 164.56 Y 2096 11151 1.27 330.79 2.330E-004 9.64 

171. 34 Y 1855 6510 1. 23 344.33 2.477E-004 9.02 
176.97 Y 811 6139 1.13 359.58 2.607E-004 19.37 
189.11 Y 1306 6653 1. 35 379.83 2.735E-004 13 .03 
195.48 Y 1648 5854 1.16 392.56 2.792E-004 9.59 

M 203.44 Y 9387 5546 1.18 408.48 2.844E-004 2.70 1.36 
m 207.91 Y 30768 4457 1.19 417.41 2.865E-004 2.38 
M 237.63 217 3045 1.17 476.81 2.900E-004 24.72 0.91 
m 243.28 Y 417 3226 1.18 488.08 2.891E-004 13.77 
m 249.00 222 3351 1.18 499.51 2.880E-004 23.22 

255.28 Y 1331 3229 1.21 512.07 2.865E-004 9.23 
M 263.80 Y 559 2446 1.29 529.09 2.842E-004 18.46 0.53 
m 267.46 Y 1207 2868 1. 30 536.42 2.829E-004 16.19 

297.32 Y 748 1870 0.98 596.08 2.730E-004 11.86 
311. 77 Y 1645 2128 1. 31 624.95 2.680E-004 6.44 

H 320.88 Y 884 2130 1. 29 643.15 2.648E-004 6.00 6.42 
m 323.36 Y 1073 2091 1. 30 648.12 2.640E-004 5.05 
m 332.65 Y 10537 1885 1. 30 666.68 2.608E-004 1.66 
m 335.60 Y 4295 1707 1. 31 672.58 2.597E 004 2.21 
m 341.39 Y 1175 1750 1.31 684.15 2.575E-004 4.50 
m 344.91 Y 9212 1618 1. 32 691.18 2.564E-004 1. 71 
M 361.88 Y 242 1278 1. 34 725.08 2.S06E-004 16.14 10.49 
m 366.95 Y 1401 1253 1. 34 735.22 2.488E-004 5.03 
m 368.49 Y 2808 1111 1. 35 738.29 2.482E-004 3.21 
m 374.96 Y 25121 1098 1. 35 751. 22 2.461E-004 1. 62 
m 380.06 Y 4818 854 1. 36 761. 41 2.444E-004 2.31 
m 382.69 Y 4354 817 1. 36 766.67 2.4368-004 2.38 

392.87 Y 8538 939 1. 58 787.01 2.403E-004 1.90 
413.63 Y 22124 674 1.40 828.49 2.325E-004 1. 46 

H 422.49 Y 1601 496 1. 30 846.20 2. 291E- 004 3.31 1. 97 
m 426.54 Y 361 525 1. 31 854.29 2.275E-004 8.42 
14 445.78 Y 145 268 1. 30 892.75 2.205E-004 13.94 1. 53 
m 451.40 Y 2631 288 1. 31 903.98 2.186E-004 2.57 

618.90 Y 257 67 1. 32 1238.69 1.772E-004 10.10 
M 640.02 Y 132 38 1. 53 1280.89 1. 734E-004 10.58 1. 77 
m 645.84 Y 149 40 1. 54 1292.52 1.724E-004 9.83 
m 652.52 Y 213 35 1.54 1305.87 1. 713E-004 8.00 
m 658.76 Y 98 34 1.55 1318.34 1.702E-004 12.80 
m 662.33 Y 1247 34 1.55 1325.47 1.696E-004 3.45 

688.68 Y 111 46 1.04 1376.12 1.655E-004 18.00 
721. 84 Y 577 34 1.31 1444.39 1. 605E-004 5.40 
756.05 Y 42 18 1. 23 1512.76 1. 557E-004 27.43 
769.28 Y 130 26 1.66 1539.20 1.539E-004 13 .48 

2235.33 11980 63 1. 04 4468.79 5.249E-005 1. 62 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 34 +/ 0.02 

Y ~ Peak Identi fied by NID 
M First peak in a multiplet region 
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m t Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

**************************************************** NID/MDA Results 

Nuclide Total Activity %-Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 3.00lE-002 +/ 1. 9% < 2.858E-005 < 1. 383E- 015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 2.829E-002 +/- 1. 9% < 2.694E-005 < 4.469E-012 
Al-26 < 7.704E-002 +/- 19.8% < 7.338E-OOS < 4.053E-006 
K-40 < 5.l86E-OOl +/- 5.3% < 4.939E-004 < a.090E-002 
Co-57 3.047E+OOO +/- 22.6% 2.902E-003 3.565E-010 
Co-60 < 3.240E-002 +/- 2.5% < 3.086E-005 < 2.842E-Oll 
Se-75 < 2.628E-001 +/- 2.3% < 2.503E-004 < 1.BOSE-Oll 
Kr-85 < 1.545E+OOI +/- 3.2% < 1. 4?lE- 002 < 3.8nE-OOB 
Sr-90 < 6.290E-002 +/- 2.6% < 5.990E-OOS < 4.560E-OIO 
Sb-12S < 2.943E-OOI +/- 2.7% < 2.803E-004 < 2.83lE-OlO 
Ba-133 < 2.127E-00I +/- 1. 8% < 2.026E-004 < 8.403E-OIO 
CS-134 < 3.095E-002 +/- 2.0% < 2.948E-OOS < 2.362E-Oll 
Cs-137 
EU-152 < 3.378E-002 +/- 3.8% < 3.217E-005 < 1.899E-OIO 
Eu-154 < 8.079E-002 +/- 2.1% < 7.695E-005 < 3.030E-OIO 
HO-166m < 3.984E-002 +/- 2.4% < 3.79SE-OOS < 2.2l5E-008 
Bi-207 < 3.705E-002 +/- 1. 9% < 3.S28E-OOS < 6.743E-OIO 
Pb-210 < 3.35lE+004 +/- 309.7% < 3.l92E+OOl < 4.3S7E-004 
Ra-226 < 1.075E-OOI +/- 2.7% < 1.023E-004 < 1. 075E-007 
Ac-227 < 8.996E-00I +/- 8.5% < 8.S68E-004 < 1.232E-008 
Th-230 < 4.483E+OO2 +/- 9.0% < 4.269E-00I < 2.l97E-002 
Pa-23l < 4.92SE+00O +/ 11.3% < 4.69lE-003 < 1. 029E-004 
Th-232 < 1. 047E-00I +/- 2.4% < 9.972E-005 < 9.434E-OOI 
U-232 < 1.743E-00l +/- 2.6% < 1. 660E-004 < 8.068E-009 
U-233 < 3.460E+003 +/- 4.0% < 3.296E+OOO < 3. S30E-OOI 
Pa-234 < 1.450E-00l +/- 12.2% < 1. 381E-004 
Pa·234m < 1.91SE+002 +/- 2.1% < 1. 824E-00l 
U-234 < O.OOOE+OOO +/- 0.0% < O_OOOE+OOO < O.OOOE+OOO 
U-23S < 2.836E-00I +/ 4.0% < 2.701E-004 < 1. 296E-00l 
Np-237 2.S89E+OOO +/- 9.4% 2.466E-003 3.625E-003 
Pu-238 < 1. 934E+004 +/- 4.2% < 1.842E+OOl < 1.11SE-003 
U-238 < 2.661E+OOO +/- 2.1% < 2.534E-003 < 7.822E+OOO 
Pu-239 1.493E+006 +/- 4.7% 1. 422E+003 2.374E+OOl 
Pu-239B 1. 483E+OO6 +/- 1.4% 1. 412E+OO3 2.357E+00I 
U-239 < 2.733E+OO5 +/- 368.5% < 2.603E+002 
Pu-240 2.342E+00S +/ 34.0% 2.230E+OO2 1. O19E+OOO 
Am-241 4.369E+OO5 +/- 3.9% 4.l6lE+002 1.2S8E-OOI 
Am-24lB 3.228E+005 +/ 7.6% 3.075E+OO2 9.298E-002 
Pu-241 3.776E+006 +/ - 8.1% 3.S96E+003 3.632E-002 
pu-241B 4.660E+006 +/ - 3.8% 4.438E+003 4.483E-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.55SE-00l +/- 2.2% < 9.l03E-004 < 4. 73lE-006 
Cm-243 < 9.859E-001 +/- 3.5% < 9.389E-004 < 1.893E-006 
Cm-244 < 3.422E+OO4 +/- 14 .2% < 3.259E+OO1 < 4.l75E-004 
Cm-245 < 1.736E+OOO +/- 8.4% < 1.654E-003 < 9.984E-006 
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Cm-241' < 1.444E-001 +/ 8.5% < 1.376E-004 < 1.545E-003 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


Cf 249 < 1.648E-001 +/ 3.5% < 1. 569E-004 < 3.988E-008 
Cf -251 < 9.583E-001 +/- 6.5% < 9.413E-004 < 6.177E-007 

? Nuclide is part of an undetermined solution 
X ~ Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< = MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 2.37E+001 +- 1.128+000 2.30E+001 +- 3.95E-001 


Beta: 1.02E+001 +- 1.40E+001 Alpha, 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

------~ 

129.30 2.70E+001 +- 2.19E+000 
203.55 2.088+001 +- 8.92E-001 
375.05 2.35E+OO1 +- 6.32E-001 
413.71 2.32E+001 + 6.39E-001 
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Segment: 7 Detector: DETOI position: 7 
c:\canberra\NDA2k\Data\00000197_CNTROOOI_DCAT0002_PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 12/18/2008 8:33:29 AM 
Elapsed Live Time: 100.59 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv Bl.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o . ih 8~+T':--~0034
SE-75 264.66 0.310 +/- 0.0074 
SE-75 279.54 0.336 +/- 0.0073 
SE-75 400.66 0.423 +/- 0.0112 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds llmit of 3.0 

peak Analysis Performed on: 12/18/2008 8:35:30 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.38 Y 75610 7537 1.16 120.60 2.475£-006 1. 25 
M 94.61 Y 12811 12633 1. 52 191. 01 7.517E-005 2.22 77.94 
m 98.62 Y 48871 17024 1. 53 199.02 8.979E-005 1. 83 
m 100.81 Y 7841 16140 1. 53 203.40 9.798E-005 2.68 
m 103.26 Y 34114 13839 1. 54 208.29 1.072E-004 1. 81 
M 111. 01 Y 12527 7507 1. 36 223.78 1.364E-004 1. 89 84.79 
m 114.50 Y 10518 8527 1.36 230.75 1. 491E-004 2.00 
m 116.57 Y 9551 7947 1.37 234.88 1.565E-004 1.96 
m 120.60 Y 2331 7823 1. 37 242.93 1. 703E-004 3.82 
m 125.15 Y 4867 7209 1. 38 252.04 1.850£-004 2.50 
m 129.22 y 23190 6236 1. 39 260.17 1. 971E-004 1.66 



Peak Analysis Report for SGS100 12/18/2008 8:35:32 AM Page 26 

• 
Energy 

(keV) 
ID Net Peak 

Area 
Continuum 

Counts 
FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

M 144.09 Y 1457 4651 1.12 289.87 2.460E-004 10.50 1.37 
m 146.25 Y 1135 5192 1.13 294.19 2.S34E-004 11. 29 
m 148.49 Y 3226 5233 1.13 298.68 2.607E-004 9.28 
M 160.94 Y 1685 45B7 1.43 323.55 2.946E-004 16.70 3.54 
m 164.54 Y 1395 8149 1. 44 330.74 3.023E-004 13.19 

171. 43 Y 1066 4636 1. 70 344.51 3.148E-004 11.82 
179.25 Y 402 4925 1.52 360.14 3.255E-004 32.09 
189.27 Y 677 4731 1.14 380.16 3.347E-004 18.B8 
195.62 Y 616 4742 1. 23 392.85 3. 384E- 004 20.73 

M 203.48 Y 5176 3486 1.18 408.56 3.408E-004 3.28 1.54 
m 207.95 Y 17246 3331 1.19 417.48 3.413E-004 2.82 

255.25 Y 842 2183 1. 36 512.01 3.236E-004 10.79 
M 263.84 Y 325 1585 1.18 529.17 3.180E-004 11. 86 1.14 
m 267.38 Y 640 1672 1.19 536.24 3.160E-004 7.02 

297.48 Y 390 1817 1.12 596.40 2.945E-004 21. 06 
311. 75 Y 708 1626 1. 30 624.91 2.831E-004 11.15 

M 320.93 Y 615 1512 1.87 643.27 2.761E-004 7.70 1.72 
m 323.37 Y 799 2203 1. 87 648.12 2.743E-004 6.05 
M 332.69 Y 5811 1360 1. 27 666.76 2.674E-004 1. 86 3.19 
m 335.66 Y 2315 1270 1. 27 672.69 2.653E-004 2.71 
m 341.40 Y 620 1210 1.28 684.17 2.614E-004 6.12 
m 344.96 Y 5116 1142 1. 28 691. 28 2.589E-004 1. 94 

368.31 Y 2307 1271 2.27 737.93 2.440E-004 3.92 
M 375.02 Y 13421 915 1. 29 751. 35 2.401E-004 1.48 10.72 
m 380.13 Y 2636 683 1. 29 761. 56 2.371E-004 2.48 
m 382.71 Y 2291 584 1.29 766.71 2.357E-004 2.61 

392.85 Y 4647 604 1.47 786.97 2.302E-004 2.23 
413.66 Y 12275 424 1. 42 828.56 2.193E-004 1. 56 

M 422.50 Y 872 264 1. 25 846.23 2.150E-004 4.21 3.34 
m 426.67 Y 176 267 1.25 854.55 2.130E-004 10.72 

451.39 Y 1486 191 1.43 903.96 2.022E-004 3.53 
619.01 Y 117 38 1.18 1238.90 1. 574E-004 14.42 

M 639.73 Y 61 27 1. 33 1280.30 1.540E-004 25.18 1.71 
m 645.75 Y 96 35 1.33 1292.34 1.531E-004 23.54 
M 658.80 Y 42 41 1.48 1318.42 1. 511E-004 22.02 1. 33 
m 662.37 Y 655 31 1.48 1325.55 1.506E-004 4.46 

688.74 Y 43 24 1. 08 1378.25 1.471E-004 27.90 
722.04 Y 299 26 1.53 1444.80 1.431E-004 7.22 
769.11 Y 69 19 1. 56 1538.85 1. 392E-004 17.93 

2235.40 11980 51 1. 01 4468.93 4.245E-005 1. 54 

teference Peak Correction factor (from 2234.4 keY peak) is 1.20 +/- 0.01 

Peak Identified by NID" 
First peak in a multiplet region 

; Other peak in a multiplet region 
Fitted singlet 

; Adjacent peak noted 

rrors quoted at 1. 000 sigma 



X 

NID/MDA Report for SGSI00 12/18/2008 8:35:32 AM Page 27 

**************************************************** NID/MDA Results 

Nuclide Total Activity %Error concentration Mass 

(uci) (uCi/g) g 


n on < 3.101E-002 +/- < 2.9S3E-005 < 1.429E-OIS 
Pulser < O.OOOE+OOO +1 0.0% < O.OOOE+OOO 
Na-22 < 2.BOBE-002 +/- 2.0% < 2.674E-005 < 4.436E-012 
Al-26 < 5.566E-002 +/ lS.S% < 5.30lE-OOS < 2.92BE-006 
K-40 < 3.009E-00I +/ - 5.0% < 2.S66E-004 < 4.69SE-002 
Co-57 3.287E+000 +/ - 6.0% 3.l31E-003 3.646E-010 
Co-60 < 3.184E-002 +/ 1.7% < 3.033E-005 < 2.793E-011 
Se-7S < 2.003E-00I +/ 1.9% < 1. 907E-004 < I.378E-Oll 
Kr-BS < 1. 2B6E+00I +/ 3.1% < 1. 22SE-002 < 3.241E-OOS 
Sr-90 < 6.032E-002 +1 2.1% < 5.744E-OOS < 4.373E-OI0 
Sb-I2S < 2.610E-OOI +/- 2.3% < 2.4S6E-004 < 2. SllE-OlO 
Ba-l33 < 1.702E-00I +/ 1.7% < 1.621E-004 < 6.723E-OIO 
Cs-134 < 3.176E-002 +1- 1.8% < 3.024E-005 < 2.423E-Oll 
Cs-137 
Eu-152 < 3.812E-002 +/ 1. 8% < 3.630E-OOS < 2.142E-OIO 
Eu-1S4 < 8.01SE-002 +/- 2.2% < 7.636E-00S < 3.007E-OIO 
Ho-166m < 4.073E-002 +1 2.2% < 3.B79E-OOS < 2.26SE-OOB 
Bi-207 < 3.979E-002 +/- 1. 9% < 3.790E-OOS < 7.242E-OIO 
Pb-210 < S.634E+OO3 +/ 70.4% < 5.366E+OOO < 7.32SE-OOS 
Ra-226 < 7.962E-002 +/ 2.3% < 7.S83E-OOS < 7.962E-OOB 
Ac-227 < 6.746E-00I +/ 8.n < 6.425E-004 < 9.242E-009 
Th-230 < 3.271E+002 +1 8.6% < 3.116E-OOI < 1.60lE-002 
Pa-231 < 3.876E+OOO +/ - 11. 2% < 3.692E-003 < 8.l01E-005 
Th-232 < 9.B74E-002 +/ - 2.4% < 9.404E-005 < 8.897E-OOI 
D-232 < 1.381E-00l +/ 2.2% < 1.31SE-004 < 6.395E-009 
D-233 < 2.479E+OO3 +1- 2.9% < 2.361E+OOO < 2.529E-OOI 
Pa-234 < 1.S32E-OOI +1- 12.2% < 1.459E-004 
Pa-234m < 1.902E+002 +1 2.1% < 1. B11E-OOI 
D-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
D-235 < 2.080E-00I +/ 2.6% < 1.981E-004 < 9.505E-002 
Np-237 8.91IE-001 +1- 18.5% 8.4B7E-004 1. 248E-003 
Pu-238 < 1.422E+OO4 +/ 2.8% < 1. 354E+00l < 8.218E-004 
D-238 < 2.317E+OOO +/ 2.2% < 2.207E-003 < 6.812E+OOO 
Pu-239 1.168E+006 +/- 3.4% 1.112E+003 1. 857E+OOI 
Pu-239B 8.48SE+OOS +/ 1. 4% 8.081E+002 1.349E+OOI 
D-239 < 3.S77E+004 +/- 85.6% < 3.407E+OOI 
Pu 240 9.069E+004 +/- 48.2% 8.637E+OOI 3.94SE-OOI 
Am-241 2.S79E+005 +/- 4.5% 2.456E+OO2 7.427E-002 
Am-241B 3.137E+OO5 +/- 4.8% 2.988E+OO2 9.036E-002 
Pu-241 1.502E+006 +1- 9.7% 1. 431E+003 1.44SE-002 
Pu-241B 2.260E+006 +1- 3.H 2.IS2E+003 2.174E-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.S20E-OOl +/ 1.9% < 7.162E-004 < 3.723E-006 
Cm-243 < 7.7S7E-OOI +1- 3.4% < 7.387E-004 < 1. 489E-008 
Cm-244 < 4.31SE+OO4 +1 14.2% < 4.l10E+OOl < 5.264E-004 
Cm-245 < 1.279E+OOO +/ 7.7% < 1.2lBE-003 < 7.35SE-006 
Cm-247 < 1.103E-00l +/- 8.5% < 1. 050E-004 < 1.180E-003 
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Nuclide Total Activity %Error concentration Mass 

(uCil (uCi/g) g 


Cf-249 < 1.331E-00l +/ 3.5% < 1. 268E-004 < 3.22IE-008 
Cf-251 < 7.259E-00I +/- 5.7% < 6. 913E-004 < 4.537E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.86E+OOl +- 6.25E-001 1.01E+00I +- 1.62E-OOl 

Fleta: 1.33E+002 +- 8.12E+000 Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
----~---

129.30 6.68E+000 +- 2.64E-001 
203.55 9.56E+000 +- 3.82E-001 
375.05 1. 29E+001 +- 3.22E-OOI 
413.71 1.37E+001 +- 3.7lE-00I 
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1--~-~--------~- ---------- - -------- ------- --------- --------- I 
i- -- ------- -~=~~=~:- ~-~:~~~=~- ---------- ---------- --I 

Segment: 8 Detector: DET01 Position: 8 
C:\Canberra\NDA2k\Data\00000197_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P008_S008 

Acquisition Start: 12/18/2008 8:37:40 AM 

Elapsed Live Time: 113.16 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 

Calibration Date: 11/24/2008 B:25:22 AM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.374 +/- 0.0064 
SE-75 264.66 0.526 +/- O.OOBO 
SE-75 279.54 0.539 +/- 0.0094 
SE-75 400.66 0.5B6 +/- 0.0126 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/18/2008 8:39:41 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %-Uncert. 

59.40 Y 21467 3274 1.14 120.64 9.286E-005 1. 37 
M 94.69 Y 3592 6595 1. 52 191.17 2.310E-004 3.84 22.43 
m 98.66 Y 13605 10107 1. 52 199.09 2.438E-004 2.83 
m 100.78 Y 2180 8679 1.53 203.33 2.504E-004 4.72 
m 103.29 Y 9242 7260 1. 53 208.34 2.578E~004 2.81 
M 110.99 Y 3660 4910 1. 55 223.74 2.785E-004 2.26 7.29 
m 114.48 Y 2431 7820 1. 56 230.71 2.870E-004 3.23 
m 116.46 Y 2402 7783 1.56 234.66 2.915E-004 3.23 
M 125.23 Y 1043 3758 1. 07 252.19 3.093E-004 4.88 3.09 
m 129.28 Y 6522 2873 1.07 260.28 3.163E-004 1. 77 
M 144.27 Y 462 2143 0.89 290.23 3.391E-004 21.91 4.67 
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Energy ID Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 148.65 Y 1001 3969 0.90 299.00 3.449E-004 D.98 
171. 30 Y 275 2318 0.73 344.25 3.647E-004 28.05 
195.52 Y 291 2208 loll 392.65 3.71BE-004 26.64 

M 203.54 Y 1263 1391 1.10 40B.67 3.719E-004 3.73 2.61 
m 207.98 Y 4401 1549 loll 417.55 3.715E-004 1.99 

255.28 Y 249 999 0.94 512.06 3.559E-004 21.39 
267.53 Y 108 848 1. 03 536.55 3.497E-004 43.41 
311.87 Y 210 657 1.67 625.15 3.221E-004 19.83 

M 332.74 Y 1566 681 1. 32 666.85 3.086E-004 2.96 1.97 
m 335.76 Y 613 576 1. 32 672 . 89 3.066E-004 4.90 

344.91 Y 1207 563 1.36 691.19 3.00BE-004 4.42 
368.33 Y 540 502 2.38 737.98 2.B65E-004 8.36 

M 375.04 Y 3373 418 1.27 751.39 2.825E-004 2.07 2.28 
m 380.11 Y 677 270 1.28 761.52 2.795E-004 4.31 
m 382.77 Y 563 229 1.28 766.82 2.780E-004 4.74 

392.91 Y 1157 277 1.59 787.08 2.722E-004 4.04 
413.74 Y 3017 160 1.41 828.71 2.610E-004 2.29 
422 .59 Y 167 144 1.31 846.39 2.564E-004 14.19 
451.36 Y 396 59 1. 23 903.89 2.424E-004 6.15 
662.62 Y 154 24 1.61 1326.05 1.720E-004 9.91 
721.78 Y 97 8 1.29 1444.28 1.596E-004 11.56 

2235.42 11980 25 0.98 4468.96 1. 082E-004 1.46 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.07 +/- 0.01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? ; Adjacent peak noted 


Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 
 9 

n on < 2.S89E~OO2 +/- 1.8'l; < 2.466E-005 < 1. 015 

Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 1. 816E~OO2 +/- 1.9% < 1.729E-005 < 2.869E-012 

Al-26 < 2.284E-002 +/- 18.8% < 2.17GE-00S < 1.202E-006 

K-40 < 2.080E-OOl +/- 5.3'0 < 1. 981E-004 < 3.24SE-002 

Co-57 < 1.690E-OOI +/- 4.5% < 1.609E-004 < 1. 977E-Oll 

Co-60 < 3.123E-002 +/- 1. 7% < 2.974E-005 < 2.739E-Oll 

Se~75 < 1. 269E 001 +/- 1. 8% < 1.208E-004 < 8.728E-012 

Kr-85 < 8.033E+OOO +/- 3.0% < 7.G51E-003 < 2.024E-00S 

Sr-90 < 4.538E-002 +/~ 2.2% < 4.322E-005 < 3.290E-OI0 

Sb-125 < 1.352E-00I +/ 1.9% < 1.28SE-004 < 1. 301E-OI0 

Ba-133 < 1.01BE-OOI +/- 1.6% < 9.691E-005 < 4.020E-OIO 

Cs-134 < 4.419E-003 +/- 1. 8% < 4.209E-006 < 3.372E-012 


X 	 Cs -13 7 
Eu-152 < 1.039E-OOI +/- 1. 8% < 9.S93E-005 < S.838E-OIO 
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-Eu-154 < 5.18SE-002 +/ 2.1% < 4.938E-OOS < 1.944E-OIO 
Ho-166m < 3.200E-002 +/ 2.3% < 3.048E-005 < 1.779E-OOB 
Bi-207 < 2.435E-002 +/ 2.1% < 2.319E-OOS < 4.431E-OI0 
Pb-210 
Ra-226 

< 
< 

I.S60E+OOl 
6.414E-002 

+/ -
+/

259.0% 
2.4% 

< 
< 

1.4B5E-002 
6.108E-OOS 

< 
< 

2.028E-007 
6.414E-00B 

Ac-227 < 4.S93E-001 +/ B.3% < 4.37SE-004 < 6.293E-009 
Th-230 < 6.280E+OOI +/ 83.3% < 5.981E-002 < 3.077E-003 
Pa-231 < 2.642E+000 +/ 11.2% < 2.516E-003 < 5.521E-005 
Th-232 < 9.123E-002 +/ 2.3% < 8.688E-00S < 8.219E-00I 
U-232 < 9.902E-002 +/ 2.3% < 9.431E-005 < 4.S8SE 009 
U-233 < 1.677E+003 +/ 3.0% < 1.597E+000 < 1.711E-OOI 
Pa-234 < 1.119E-OOI +/ 12.1% < 1.066E-004 
Pa-234m < 1.761E+OO2 +/ 2.1% < 1.677E-OOI 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 1.589E-001 +/ 2.9% < 1.513E-004 < 7.260E-002 
IIp-237 2.S37E-00I +/ 29.8% 2.416E-004 3.5S1E-004 
Pu-238 < 1.034E+OO4 +/ 3.1% < 9.S49E+000 < S.977E-004 
U-238 
Pu-239 

< 3.200E+000 
2.682E+OO5 

+/
+/

2.1% 
3.5% 

< 3.047E-003 
2.554E+002 

< 9.407E+000 
4.265E+000 

Pu-239B 1. 884E+005 +/. 2.2% 1.794E+OO2 2.995E+00O 
U-239 < 4.736E+OOI +/ 308.3% < 4.510E-002 

X Pu-240 
Am-241 6.016E+OO4 +/ 7.9\ 5.729E+00I 1.733E-002 
Am-241B 4.292E+OO4 +/ 11. 0% 4.087E+OOI 1.236E-002 
Pu-241 3.525E+00S +/ 14.3'1< 3.357E+002 3.391E-003 
Pu-241B 5.126E+005 +/ 3.3% 4.882E+002 4.931E-003 
Pu-242 
Am-243 
Cm-243 

< 
< 
< 

O.OOOE+OOO +/
3.398E-OOI +/
S.293E-OOI +/

0.0% 
57.8% 

3.3% 

< 
< 
< 

O.OOOE+OOO 
3.236E-004 
S.041E-004 

< 
< 
< 

O.OOOE+OOO 
1.682E-006 
1.016E-008 

Cm-244 < 2.40SE+OO4 +/ 14.2% < 2.290E+OOI < 2.934E-004 
Cm-245 
Cm-247 

< 
< 

9.786E-OOI 
5.924E-002 

+/
+/

7.8% 
8.5% 

< 
< 

9.320E-004 
5.642E-005 

< 
< 

5.627E-006 
6.339E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


< 7.222E-002 +/- < 6.878E-005 < 1. 748E-008 
Cf 251 < S.417E-001 +/- S.8~ < S.159E-004 < 3. 38GE-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< ; MDA 


@ ; Half life too short for MDA calculation 


Errors quoted at 1. 000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.26E+000 +- 1.50E-001 1.86E+000 +- 3.34E-002 

Beta: 1. 63E+OO2 +- B.14E+OOO Alpha: 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1.17E+OOO +- 4.61E-002 
203.55 2.14E+OOO +- 9.39E-002 
375.05 2.7SE+OOO +- 7.53E-002 
413.71 2.82E+000 +- a.51E-002 
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• i ----.----- -------- -I 
1

1--
Segment 9 Results 1

----I 

Segment: 9 Detector: DETOI position: 9 
C:\Canberra\NDA2k\Data\00000197_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 12/18/2008 8:41:51 AM 
Elapsed Live Time: 117.58 sec Elapsed Real Time: 120.00 Sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 S:25:22 AM 

Nuclide Energy Transmission Ratio 

136.00 0.380 +/- 0.0063 
8E-75 264.66 0.518 +/- 0.0078 
SE-75 279.54 0.533 +/- 0.0090 
5E-75 400.66 0.568 +/- 0.0118 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/18/2008 8:43:53 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %tJncert. 

59.41 y 2710 1255 1.30 120.67 1.325E-005 2.98 
M 98.63 Y 608 3443 1. 59 199.04 1.883E-004 30.06 2.09 
m 103.22 Y 459 3986 1.60 208.20 2.118E-004 26.81 

129.37 Y 209 1392 1.15 260.47 3.135E-004 27.64 
393.16 30 48 0.66 787.60 2.748E-004 38.86 
413.48 Y 68 28 1. 07 628.20 2.6S4E-004 17 .32 

2235.47 11980 14 0.98 4469.06 5.233E-005 1.43 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.02 +/- 0.01 

Y = Peak Identified by HID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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.*********************** NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on < 1. 398E-002 +/ -	 < 1.331E-005 < 6.444E-016 
Pulser < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO 
Na-22 < 5.238E-003 +/- 1.9% < 4.989E-006 < S.277E-Ol3 
Al-26 < 2 _791E-002 +/ 19.6% < 2.658E-OOS < 1. 468E-006 
K-40 < 2.S02E-OOI +/ - 5.3% < 2.66SE-004 < 4.371E-002 
Co-57 < 1.112E-00l +/ - 4.5% < 1. OS9E-004 < 1.301E-Oll 
Co-60 < 3.200E-002 +/ - 1.7% < 3.048E-005 < 2.S06E-Oll 
8e-7S < 8.395E-002 +/ - 2.3% < 7.995E-005 < 5.776E 012 
Kr-85 < 4.562E+OOO +/- 3.2% < 4.344E-003 < 1.1S0E-OOS 
Sr-90 < 1.6S1E-002 +/- 2.3% < 1.601E-OOS < 1.21SE-OI0 
Sb-12S < 4. al3E-002 +/- 2.1% < 4.S83E-005 < 4.630E-Oll 
Ba-133 < 6.609E-002 +/ - 1. 8% < 6.294E-005 < 2.611E-010 
Cs -134 < 1.830E-002 +/ - 1. 9% < 1.743E-005 < 1.396E-Oll 
Cs 	 137 < 1.681E-002 +/- 2.3. < 1. 601E-OOS < 1.916E-OIO 
Eu-IS2 < 7.I94E-002 +/- 1.8% < 6.S52E-005 < 4.043E-OIO 
EU-154 < 1. 496E-002 +/- 2.1% < 1.425E-005 < 5.609E-Oll 
Ho-166m < 2.S06E-002 +/ - 2.3% < 2.387E-005 < 1.394E-008 
Bi-207 < 1. 66IE-002 +/ - 2.H < 1.582E-OOS < 3.023E-OIO 
Pb-2l0 < 4.370E+OO2 +/- 311.1% < 4.162E-OOI < S.682E-006 
Ra-226 < 3.864E-002 +/- 2.6% < 3.680E-00S < 3.864E-008 
Ac-227 < 2.860E-OOI +/ - 8.5% < 2.723E-004 < 3.918E-009 
Th-230 < 1. 366E+002 +/ - 9.1% < 1. 301E-00I < 6.694E-003 
Pa-231 < 1.742E+OOO +/- 11.3% < 1.659E-003 < 3.641E-005 
Th-232 < 5.234E-002 +/ 2.5% < 4.985E-005 < 4.716E-OOl 
U-232 < 5.234E-002 +/- 2.5% < 4.98SE-005 < 2.423E-009 
U-233 < 1.OOSE+003 +/ - 4.1% < 9.572E-OOl < 1.025E-OOl 
Pa-234 < 4.348E-C02 +/- 11.8% < 4.14IE-OOS 
Pa-234m < 1.299E+OO2 +/- 2.1% < 1.237E-00I 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1. 023E-OOl +/- 4.1% < 9.743E-005 < 4.675E-002 
Np-237 < 1.262E-001 +/ 2.2% < 1. 202E-004 < 1. 767E-004 
Pu-238 < 6.747E+OO3 +/- 4.3% < 6.426E+00O < 3.900E-004 
U-238 < 1.916E+OOO +/- 2.1% < 1. 825E-003 < 5.632E+OOO 
Pu-239 4.995E+OO3 +/- 28.4% 4.758E+OOO 7.943E-002 
Pu-239B < 3.829E+OO3 +/- 18.9% < 3.647E+00O < 6.087E-002 
U-239 < 2.867E+003 +/- 370.1% < 2.730E+OOO 

X 	 pu-240 
Am-241 1. 283E+OO2 +/- 153.6% 1.222E-001 3.696E-OOS 
Am-24IB 2.790E+OO3 +/- 23.4% 2.657E+OOO 8.035E-004 
Pu-241 < 3.S49E+OO4 +/- 4.3% < 3.380E+OOl < 3.414E-004 
Pu-241B < 1.06SE+004 +/- 3.5% < 1. OI5E+OOl < 1.025E-004 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 3.S07E-00l +/- 2.2% < 3.340E-004 < 1. 736E-006 
Cm-243 < 3.617E-OOl +/ 3.6% < 3.445E-004 < 6.944E-009 
Cm-244 < 2.29SE+004 +/- 14.2% < 2.I86E+OOI < 2.800E-004 
Cm-24S < 6.278E-OOI +/- S.H < S.979E-004 < 3.610E-G06 
Cm-247 < 3.236E-002 +/- 8.5% < 3.082E-OOS < 3.463E-004 
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) 9 


Cf-249 < 4.117E-002 +/ 3.S%: < 3.921E-00S < 9. 009 
Cf-251 < 3.386E-OOI +/- 6.6'0 < 3.224E-004 < 2.116E-007 

? Nuclide is part of an undetermined solution 

x Nuclide rejected by the interference analysis

• Nuclide was manually edited 

< MDA
~ 

@ Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Atsorption Correction Results ****************** 

Atsorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (9) 

Pu-239 7.94E-002 +- 2.25E-002 4.98E-002 +- 7.61E-003 

Beta: 9.61E+001 +- 6.19E+OOI Alpha: 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 2 


Energy MaSS (g) 


129.30 3.7BE-002 +- 1.OSE-002 
413.71 6.30E-002 + 1.lOE-002 



I 
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·1----·------ --------- 
Segment 10 Results 

1--------- ---------- 
Segment: 10 Detector: DETOI position: 10 
c:\Canberra\NDA2k\Data\00000197_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POI0_S0I0 

Acquisition Start: 12/18/2008 8:46:03 AM 
Elapsed Live Time: 118.16 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 .00 0.337 +/- 0.0057 
SE-75 264.66 0.487 +/- 0.0073 
SE-75 279.54 0.492 +/- 0.0084 
SE-75 400.66 0.548 +/- 0.0115 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/18/2008 8:48:05 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.42 Y 1238 766 1.15 120.67 5.788E-006 4.59 
2235.42 11980 10 0.98 4468.97 5.140E 005 1.43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/ 0.01 

y Peak Identified by NID 
t4 = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on < 1.63SE-002 +/- 1. 9% < I.SS8E 005 < 7.S39E-016 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 1.3S6E-002 +/- 1. 9% < 1.291E-005 < 2.143E-OI2 
Al-26 < 2.429E-002 +/ - 19.8% < 2.314E 005 < 1.27SE-006 
K-40 < 3.333E-001 +/- 5.3% < 3.174E-004 < S.199E-002 
Co-S7 < 9.367E-002 +/- 4.6% < 8.921E-OOS < 1. 096E-Oll 
Co-60 < 2.677E-002 +/- 2.5% < 2.5S0E-005 < 2.348E-Oll 
Se-75 < 6.134E-002 +/- 2.2% < 5. B42E-005 < 4.220E-012 
Kr-SS < 5.529E+OOO +/- 3.3% < 5.265E-003 < 1. 393E-OOS 
8r-90 < 1. S60E- 002 +/- 2.4% < 1.772E-005 < 1.349E-OI0 
Sb-125 < 4.796E-002 +/- 2.2% < 4.568E-OOS < 4.614E-Oll 
Ba-133 < 4.683E-002 +/- 1. 8% < 4.460E-OOS < 1.850E-OI0 
Cs-134 < 1.199E-002 +/ 2.0% < 1.142E-00S < 9.146E-012 
Cs-137 < I.S60E-002 +/ - 2.4% < 1.772E-005 < 2.121E-OI0 
Eu-152 < 9.123E-002 +/- 1.8% < S.689E-005 < 5.127E-OI0 
Eu-154 < 3.872E-002 +/- 2.1% < 3.687E-005 < L452E-010 
Ho-166m < 2.2S2E-002 +/- 2.4% < 2.14SE-005 < 1. 252E-00S 
Bi-207 < 2.0G1E-002 +/- 1. 9% < 1. 963E-005 < 3.750E-010 
Pb210 < 8.168E+002 +/- 308.2% < 7.779E-OOl < L 062E-005 
Ra-226 < 4.S77E-002 +/ 2.7% < 4.3S9E-005 < 4,577E-008 
Ac-227 < 2.028E-001 +/ - 8.5% < 1,932E-004 < 2,779E-009 
Th-230 < 1,034E+OO2 +/ - 9.0% < 9.847E-002 < S,066E-003 
Pa-231 < 1.346E+000 +/ - 11.3% < 1.282E-003 < 2,812E-005 
Th-232 < 4.63SE-002 +/- 2.6% < 4,417E-005 < 4,178E-00l 
U-232 < 4,638E-002 +/- 2.6% < 4,417E-005 < 2.147E-009 
U-233 < 7,520E+002 +/- 4.0% < 7,162E-00l < 7,670E-002 
pa-234 < 1,195E-001 +/ 12,2% < 1,138E-004 
Pa -234m < 2.009E+002 +/- 2,1% < 1. 9l3E-00l 
U-234 < O.OOOE+OOO +/ - 0,0% < O,OOOE+OOO < O.OOOE+OOO 
U··235 < 6.982E-002 +/- 3.9% < 6.649E-005 < 3,191E-002 
Np-237 < 9.625E-002 +/- 2.2% < 9,167E-005 < 1,348E-004 
Pu-238 < 5.264E+003 +/- 4.2% < 5,013E+000 < 3,042E-004 
U-238 < 5,182E-001 +/ 2.2% < 4,935E-004 < 1,524E+000 
PU-239 < 1.043E+003 +/ 3.7% < 9,933E-00l < 1,658E-002 
Pu·239B < 3,651E+003 +/ 18,8% < 3.477E+000 < 5.804E-002 
U-239 < 5,860E+OO3 +/- 366.8% < S.581E+000 
Pu-240 < 2,079E+Q03 +/- 13.3% < 1,980E+000 < 9.044E-003 
Am-241 1,342E+002 +/ - 152.1% 1. 278E-00l 3.865E-005 
Am-241B < 7.953E+002 +/ - 14,4% < 7,574E-00l < 2,290E 004 
Pu-241 < 2.673E+004 +/ 4,2% < 2,545E+00l < 2.571E-004 
Pu-241B < 7,421E+003 +/ - 3.4% < 7.068E+000 < 7,139E-005 
pu-242 < O.OOOE+OOO +/- 0.0% < O,OOOE+OOO < O,OOOE+OOO 
Am-243 < 2.604E-00l +/- 2,2% < 2.480E-004 < 1. 289E-006 
Cm-243 < 2,685E-OOl +/- 3.5% < 2,557E-004 < 5,156E-009 
Cm-244 < 2,599E+004 +/ - 14.1% < 2,475E+00l < 3.17IE-004 
Cm-245 < 4.531E-001 +/ - 8.3% < 4,315E-004 < 2.60SE-006 
Cm-247 < 1. 841E-002 +/ - 8,5% < 1,753E-00S < 1.970E-004 
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Nuclide Total Activity 
(uCi) 

~Error Concentration 
(uCi/g) 

Mass 
g 

Cf -249 
Cf-251 

< 
< 

2.649E-002 
2.439E-OOl 

+/
+/ 6.5% < 2.323E-004 

< 
< 

6. 009 
1.S24E-007 

? 
X 
• 
< 

@ = 

~ 

~ 

Nuclide 
Nuclide 
Nuclide 
MDA 

Half life 

is part of an undetermined solution 
rejected by the interference analysis 
was manually edited 

too short for MDA calculation 

Errors quoted at 1.000 sigma 

************.**** self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model; FULL 
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. 1-- -~------------------ --------- -------- ------------------- -------1 
I -------- --------- ______ ~=:m=~=_==_~~su==: ______ --------- --------- I 
Segment: 11 Detector: DET01 Position: 11 
C:\Canberra\NDA2k\Data\00000197_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POl1_S011 

Acquisition Start: 12/18/2008 8:50:14 AM 

Elapsed Live Time: 118.48 sec Elapsed Real Time: 120.00 seC 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.181 +/- 0.0035 
SE-75 264.66 0.275 +/- 0.0044 
SE-75 279.54 0.287 +/- 0.0054 
SB-75 400.66 0.330 +/- 0.0079 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results 

Peak Analysis Performed on: 12/18/2008 8:52:16 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.41 Y 514 507 1.28 120.66 4.579B-006 8.05 
2235.47 11980 2 1.00 4469.06 2.582E-005 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 1. 735E 002 +/- 1.8% < 1. 653E-005 < 8.000E-016 
pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 1.813E-002 +/ 2.0% < 1.727E-005 < 2.865E-012 
Al-26 < 4.044E-002 +/- lS.1% < 3.8SlE-005 < 2.l27E-006 
K-40 < 3.166E-00I +/- S.O% < 3.015E-004 < 4.938E-002 
Co-57 < 7. 842E- 002 +/- 3.4% < 7.469E-OOS < !1.175E-012 
Co-60 < 2.491E-002 +/- 2.6% < 2.373E-005 < 2.1BSE-Oll 
8,,-75 < 6.253E-002 +/ - 1. 8% < S.956E-OOS < 4.302E-012 
Kr-8S < 5.38SE+OOO +/ - 3.0% < 5.129E-003 < 1.357E-008 
Sr-90 < 1. B96E- 002 +/- 1.9% < 1. 80SE-OOS < 1.374E-OlO 
Sb-12S < 3.900E-002 +/ - 2.1% < 3.714E-005 < 3.752E-Oll 
Ba-l33 < 3.336E-002 +/- 1.7% < 3.177E-00S < 1. 318E-OIO 
CS-134 < 1.342E-002 +/- 1. 9% < 1.278E-00S < 1.024E-Oll 
Cs-137 < 1. 8 96E- 002 +/- 1. 9% < 1.80SE-OOS < 2.l6lE-OlO 
Eu-lS2 < 1.013E-OOl +/- 2.1% < 9.6S0E-OOS < 5.69SE-OIO 
Eu-lS4 < 5.177E-002 +/ - 2.2% < 4.930E-005 < 1. 94lE-OlO 
Ho-166m < 1. 9l0E-002 +/- 2.2% < 1.8l9E-005 < 1.062E-OOB 
Bi-207 < 1. 16BE-002 +/- 2.0% < 1. l1:1E-OOS < 2.126E-010 
Pb-no < 1. 006E+003 +/- 53.0% < 9.S80E-00I < 1. 308E-00S 
Ra-226 < 3.634E-002 +/ - 2.2% < 3.46lE-OOS < 3.634E-008 
Ac-227 < 2.0G2E-OOI +/- 6.4% < 1. 964E-004 < 2.82SE-009 
Th-230 < 9.684E+OOI +/- 8.6% < 9.223E-002 < 4.74SE-003 
Pa-23l < 1.188E+000 +/- 11.2% < 1.l3lE-003 < 2.4a2E-005 

Th-232 < 4.S02E-002 +/- 2.1% < 4.288E-005 < 4.0S7E-OOI 

U-232 < 4.S02E-002 +/- 2.1% < 4.288E-005 < 2.08SE-009 

U-233 < 6.898E+OO2 +/- :1.7% < 6.S69E-00I < 7.03SE-002 

Pa-234 < 7.839E-002 +/- 12.H < 7.466E-OOS 

Pa-234m < 1.023E+OO2 +/ - 2.1% < 9.746E-002 

U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 

U-235 < 6.38SE-002 +/- 2.5% < 6.081E-005 < 2.9l8E-002 

Np-237 < 8.38SE-002 +/ 1.9% < 7.986E-00S < 1.174E-004 

Pu-238 < 4.664E+003 +/- 2.6% < 4.442E+OOO < 2.696E-004 

U-238 < 2.S32E+OOO +/- 2.2% < 2.4l2E-003 < 7.44SE+OOO 

Pu-239 < 9.l87E+002 +/- 3.1% < a.7S0E-00l < 1.46lE-002 

Pu-239B < 2.G43E+OO3 +/- 5.3% < 2.518E+OOO • < 4.203E-002 

U-239 < 9.840E+OO3 +/- 65.1% < 9.372E+OOO 

pu-240 < 1.69lE+003 +/- 4.n < 1.6llE+OOO < 7.3S7E-003 

Am-24l 7.045E+00I +/ 24.7% 6.709E-002 2.029E-005 

Am-241B < 6.332E+002 +/- 4.9% < 6.030E-OOl < 1.824E-004 

Pu-24l < 2.373E+OO4 +/- 2.8% < 2.260E+OOI < 2.282E-004 

Pu-24lB < 6.98lE+OO3 +/- 2.4% < 6.649E+OOO < 6.716E-00S 

Pu-242 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 2.492E-OOI +/- 1. 8% < 2.373E-004 < 1.234E-006 

Cm-243 < 2.S70E-OOI +/ 3.3% < 2.448E-004 < 4.93SE-009 

Cm-244 < 1.658E+004 +/ - 14.1% < 1.S79E+OOl < 2.023E-004 

Cm-24S < 4.20SE-00I +/ - 7.7% < 4.00SE-004 < 2.4lBE-006 

Cm-247 < 1.9a6E-002 +/- 8.5% < 1. 891E-00S < 2.12SE-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.829E-002 +/ 3.5% < 1.742E-005 < 4.426E-009 
Cf-251 < 2.2S9E-001 +/- 5.6% < 2.1S2E-004 < 1.4128-007 

? = Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis

* Nuclide was manually edited 
< = MDA 

® = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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·I----~---------------------~~~ment ~2-~~~~i~~--------------------- --"--1 
1---------------------- -------------------------------------- 1 
Segment: 12 Detector: DET01 Posi tion: 12 
c:\canberra\NDA2k\Data\00000197_CNTR0001_DCAT0002_PROC00AG_ANLZ0003_P012_S012 

Acquisition Start: 12/18/2008 8:54:26 AM 

Elapsed Live Time: 118.74 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 0.090 +/- 0.0022 
SE-75 264.66 0.152 +/- 0.0027 
SE-75 279.54 0.151 +/ - 0.0035 
SE-75 400.66 0.199 +/- 0.0057 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/18/2008 8:56:28 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.31 Y 225 355 1. 25 120.46 1.237E-004 14 .12 
2235.44 11980 6 0.99 4469.00 2.449E-005 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m ; Other peak in a multiplet region 
? ; Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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**************************************************** NID/MDA Results 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 1.431E-002 +/ 1. 9% < 1.363E-005 < 6.596E-016 
Pulser < O.OOOE+OOO +/  0.0% < O.OOOE+OOO 
Na-22 < 2.193E-002 +/  2.0% < 2.088E-005 < 3.464E-012 
Al-26 < 3.238E-002 +/ - 16.0% < 3.084E-005 < 1.703E-006 
K-40 < 2.940E-00I +/ - 5.1% < 2.800E-004 < 4.586E-002 
Co-57 < 6.740E-002 +/ - 4.0% < 6.419E-005 < 7.886E-012 
Co-60 < 1.989E-002 +/  1. 7% < 1.894E-005 < 1.745E-Oll 
Se-75 < 5.784E-002 +/ - 2.5% < 5.508E-005 < 3.979E-012 
Kr-85 < 4.464E+000 +/  3.3% < 4.251E-003 < 1.125E-008 
Sr-90 < 1. 954E-002 +/ - 2.2% < 1.861E-005 < 1.417E-OIO 
Sb-125 < 4.934E-002 +/ - 2.4% < 4.699E-005 < 4.747E-011 
Ba-133 < 2.897E-002 +/ - 2.0% < 2.759E-005 < 1.144E-OIO 
Cs-134 < 1.504E-002 +/  2.3% < 1. 432E-005 < 1.147E-011 
Cs-137 < 1.954E-002 +/  2.2% < 1.861E-005 < 2.228E-OIO 
Eu-152 < 7.241E-002 +/  2.7% < 6.896E-005 < 4.070E-OIO 
Eu-154 < 2.780E-002 +/  1. 9% < 2.647E-005 < 1. 042E-OIO 
Ho-166m < 2.183E-002 +/ 2.3% < 2.079E-005 < 1.214E-008 
Bi-207 < 9.695E-003 +/  2.3% < 9.233E-006 < 1. 764E-OIO 
Pb-210 < 1. 081E+000 +/  39.2% < 1. 030E-003 < 1.406E-008 
Ra-226 < 3.803E-002 +/  2.5% < 3.622E-005 < 3.803E-008 
Ac-227 < 1.893E-00l +/  6.5% < 1.803E-004 < 2.593E-009 
Th-230 < 1.614E+00l +/  13.8% < 1.537E-002 < 7.909E-004 
Pa-231 < 1.000E+000 +/  11. 3% < 9.525E-004 < 2.090E-005 
Th-232 < 4.168E-002 +/  2.5% < 3.969E-005 < 3.755E-00I 
U-232 < 4.168E-002 +/  2.5% < 3.969E-005 < 1.930E-009 
U-233 < 7.002E+002 +/ 3.2% < 6.669E-00I < 7.142E-002 
Pa-234 < 8.024E-002 +/ - 11.6% < 7.642E-005 
Pa-234m < 1. 244E+002 +/ - 2.1% < 1.185E-00l 
U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 6.619E-002 +/ 3.2% < 6.303E-005 < 3.025E-002 
Np-237 < 6.702E-002 +/ - 2.3% < 6.383E-005 < 9.383E-005 
Pu-238 < 4.913E+003 +/ - 3.1% < 4.679E+000 < 2.840E-004 
U-238 < 1.242E+000 +/ - 2.1% < 1.183E-003 < 3.653E+000 
Pu-239 < 8.551E+002 +/ - 3.7% < 8.144E-00I < 1.360E-002 
Pu-239B < 1.413E+003 +/ 6.3% < 1.346E+000 < 2.247E-002 
U-239 < 3.532E+000 +/ 49.2% < 3.364E-003 
Pu-240 < 1.065E+003 +/ 5.6% < 1.014E+000 < 4.632E-003 
Am-241 1.142E+000 +/ 22.0% 1.088E-003 3.290E-007 
Am-241B < 3.905E+002 +/ 5.8% < 3.719E-00I < 1.125E-004 
Pu-241 < 2.542E+004 +/ 3.3% < 2.421E+00I < 2.445E-004 
PU-241B < 7.641E+003 +/ 3.2% < 7.277E+000 < 7.351E-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.012E-00l +/ 9.3% < 9.633E-005 < 5.007E-007 
Cm-243 < 2.476E-00I +/ 3.7% < 2.358E-004 < 4.754E-009 
Cm-244 < 1.172E+004 +/ 14.1% < 1.116E+00l < 1.430E-004 
Cm-245 < 4.280E-00I +/ 7.9% < 4.076E-004 < 2.461E-006 
Cm-247 < 1.651E-002 +/ 8.6% < 1. 573E-005 < 1.767E-004 
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Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

Cf-249 < 1. 379E-OOS < 3.50SE-009 
5.9% < 2.296E-004 < 1.507E-007Cf-25~ 

? Nuclide is part of an undetermined solution 

X ~ Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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-I --,-------- ---I 
1 Segment 13 Results 1 

1----------- ------------ ------1 

Segment: 13 Detector: DET01 Position: 13 
C:\Canberra\NDA2k\Data\00000197_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P013_S013 

Acquisition Start: 12/18/2008 8:58:38 AM 

Elapsed Live Time: 118.94 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.412 +/- 0.0066 
SE-75 264.66 0.483 +/- 0.0072 
SE-75 279.54 0.483 +/ 0.0082 
SE-75 400.66 0.525 +/- 0.0111 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis Performed On: 12/18/2008 9:00:39 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

558.53 17 4 1. 06 1118.05 1.977E-004 30.93 
2235.44 11980 1 0.97 4469.00 7.037E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.461E-002 +/- 1. 8% " 2.344E-005 " 1.135E-015 
Pulser " O.OOOE+OOO +/- 0.0% " O.OOOE+OOO 
Na-22 " 1.73SE-002 +/- 2.0% " 1. 6S2E-00S " 2.741E-012 
Al-26 " 6.S0SE-003 +/ 14.9% " 6.l9SE-006 " 3.422E-007 
K-40 " 2.717E-00I +/- 4.9'1' " 2.S88E-004 " 4.239E-002 
Co-57 " S.S78E-002 +/- 3.5% " S.3l2E-OOS " 6.S26E-012 
Co-60 " 2.64SE-002 +/- 1.7% " 2.SI9E-OOS " 2.319E-Oll 
Se-7S < 4.86SE-002 +/- 1.9% " 4.633E-005 " 3.347E-012 
Kr-S5 " 3.278E+OOO +/- 3.n " 3.121E-003 " 8.2S9E-009 
Sr-90 " 1.1e6E-Q02 +/ - 1.9% " 1.129E-005 < 8.S96E-Oll 
Sb-125 " 3.S27E-002 +/ 2.1% " 3.64SE-00S " 3.68lE-Oll 
Ba -133 " 2.274E-002 +/- 1.7% " 2.16SE-00S " 8.9SlE-Oll 
Cs -134 " 9.490E-003 +/- 2.0% 9.03BE-006 7.241E-012" " Cs-137 " 1.186E- 002 +/- 1.9% " 1.l29E-005 " 1.352E-010 
Eu-152 < 6.703E-002 +/- 2.5% " 6.3B4E-00S 3.767E-010" Eu-1S4 " 4.952E-002 +/- 2.2% < 4.716E-005 " 1.BS7E-010 
Ho-166m " 2.7S7E-002 +/- 2.2% " 2.62SE-OOS " 1.S33E-008 
Bi-207 " 1.263E-002 +/ 2.0% " 1.203E-00S " 2.299E-010 
Pb-210 " 1.S83E+00O +/- 36.7% < 1.508E-003 " 2.058E-008 
Ra-226 " 2.61SE-002 +/- 2.2% " 2.493E-005 " 2.618E-008 
Ac-227 " 1. 738E-001 +/- 8.H " 1. 656E-004 " 2.38lE-009 
Th-230 < 1.520E+001 +/- 13 .0% < 1.448E-002 " 7.449E-004 
Pa·-231 < 6.282E-001 +/- 11.2% " 7.S87E-004 < 1. 731E- 005 
Th-232 " 4.l59E·002 +/- 2.2% " 3.96lE-005 " 3.747E-00I 
U-Z32 < <I.159E-002 +/- 2.2% " 3.96lE-005 < 1.926E-009 
U-233 " 5.931E+002 +/- 2.7% " 5.649E-00I " 6.0S0E-002 
Pa-234 " 6.414E-002 +/- 12.2% < 6.109E-005 
Pa-234m < 1.239E+002 +/ 2.1% " 1.180E-001 
U-234 " O.OOOE+OOO +/- 0.0'1' O.OOOE+OOO O.OOOE+OOO" " U-235 " S.429E-002 +/ - 2.5% < 5.l70E-005 " 2.4B1E-002 
Np-237 < 5.223E-002 +/- 1. 9% < 4.974E-005 " 7.312E-00S 
Pu-23S < 4.0S4E+003 +/- 2.6'1' " 3.861E+00O " 2.343E-004 
U-238 " 2.445E+000 +/- 2.1% " 2.329E-003 " 7.190E+OOO 
Pu-239 " 7.378E+002 +/- 3.2% < 7.027E-00I < 1.173E-002 
Pu-239B " 1.098E+003 +/- 5.7% < 1.046E+000 " 1.745E-002 
U-239 " 6.604E+000 +/- 45.8% " 6.269E-003 
Pu-240 " 8.622E+002 +/- 5.0% " 6.212E-OOI < 3.7S1E-003 
Am-241 < 1. 965E-001 +/ 15.6% < 1. 871E- 004 5.6S9E-008" Am-241B " 3.103E+002 +/- 5.5% < 2.9S5E-001 " 8.937E-005 
Pu-241 " 2.068E+004 +/- 2.8% " 1.970E+OO1 < 1. 990E-004 
Pu-241B < 6.296E+003 +/- 2.5% " 5.996E+OOO < 6.0S7E-OOS 
Pu-242 < O.OOOE+OOO +/ .. 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 " 9.SaOE-002 +/- 8.4% < 9.124E-005 < 4.742E-007 
Cm-243 " 2.048E-001 +/- 3.3% " 1. 950E-004 " 3.932E-009 
Cm-244 " 1.396E+OO4 +/ 14.1% < 1.329E+001 " 1. 703E- 004 
Cm-245 < 3.734E-001 +/- 7.7% < 3.557E-004 " 2.147E-006 
Cm-247 < 2.014E-002 +/- 8.5% < 1.9lBE-005 " 2.l5SE-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCU (uCi/g) 9 


Cf-249 < 2.010E-002 +/ 3.5% < 1.914E-005 < 4.863E-009 
Cf-251 < 1.894E-001 +/- 5.6% < 1.904E-004 < 1.1841!-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* ; Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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'I----L------ ------ ------- ------ -------------------------- ----------1
i Segment 14 Results 1 

1 ------ ------ ----- - ---- ------ ------ ------ ------ ----- , 

Segment: 14 Detector: DET01 Position: 14 
C:\Canberra\NDA2k\Data\00000197_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P014_S014 

Acquisition Start: 12/18/2008 9:02:49 AM 

Elapsed Live Time: 119.09 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.859 +/- 0.0128 
SE-75 264.66 0.896 +/- 0.0130 
SE-75 279.54 0.898 +/- 0.0141 
SE-75 400.66 0.901 +/- 0.0169 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis Performed on: 12/18/2008 9:04:51 AM 

peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2235.42 11980 2 1.03 4468.97 5.392E-OOS 1.42 

Reference peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %-Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.S94E-002 +/ 1.9% < 2.470E-OOS < 1.196E-01S 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.01SE 002 +/ 2.0% < 1.919E-OOS < 3.184E-012 
AI·26 < 2.043E-002 +/ 15.2% < 1. 946E-00S < 1. 07SE-006 
K-40 < 2.389E-OOI +/ 5.0% < 2.27SE-004 < 3.727E-002 
Co-S7 < 4. 979E- 002 +/ 3.4% < 4.742E-OOS < S.S2SE-012 
Co-60 < 1. S91E-002 +/ 1.7% < 1. SOlE-ODS < 1.65SE-Oll 
Se-7S < 3.832E-002 +/ - 1. S% < 3.649E-00S < 2.636E-012 
Kr-S5 < 3.633E+000 +/ 3.1% < 3.460E-003 < 9.1SSE-009 
Sr-90 < 1.488E-002 +/ 1.9% < 1.418E-00S < 1.079E-OID 
Sb-12S " 5.319E-D02 +/  2.1% < 5.066E-OOS < S .1l7E-Oll 
Ba-l33 < 2.098E-002 +/ - 1.7% < 1.99SE-OOS < 8.288E-Oll 
Cs-134 " 1. 778E-002 +/ 2.0% < 1.693E-00S < 1.357E-Oll 
Cs 137 " 1. 488E-002 +/ 1. 9% < 1. 418E-OOS < 1.697E-010 
Eu-lS2 < 2.625E-002 +/  3.7% < 2.500E-00S < 1.475E-OIO 
EU-154 < 5.755E-002 +/ - 2.2% < S.481E-005 < 2.158E-010 
Ho-166m < 3.124E-002 +/ 2.6% " 2. 975E- 005 < 1.737E-008 
Bi"207 < 1. 394E-002 +/ 2.0% " 1. 327E-005 " 2.S37E-OIO 
Pb-210 < 7.487E+002 +/  56.7% < 7.131E-001 < 9.734E-006 
Ra-226 < 3.368E-002 +/  2.2% < 3.20SE-005 < 3.368E-008 
Ac-227 < 1.180E-OOI +/ 8.3% " 1.124E-004 " 1. 617E-009 
Th-230 < 6.368E+001 +/ 8.6% < 6.065E-002 " 3.120E-003 
Pa-231 < 6.474E 001 +/ - 11. 2% < 6.166E-004 " 1.353E-005 
Th-232 < 5.053E-002 +/ 2.0% < 4.813E-005 < 4.553E-OOI 
U-232 < 5.053E-002 +/  2.0% < 4. 813E- 005 " 2.340E-009 
U-233 < 4.717E+002 +/ 2.7% < 4.493E-001 " 4.812E-002 
Pa-234 < 1. 057E 001 +/ 11.5% " 1.007E-004 
Pa-234m < 1.861E+002 +/ 2.2% < 1.772E-00I 
U-234 < O.OOOE+OOO +/ 0.0% " O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.8l2E-002 +/ 2.5% < 3.630E-005 < 1.742E-002 
Np-237 < 5.137E-002 +/ - 1.9% < 4.8nE-005 < 7.192E-005 
Pu-238 < 3.315E+003 +/ 2.6% < 3.157E+000 < 1.916E-004 
U-238 < 2.820E+OOO +/ - 2.2% < 2.685E-003 < 8.290E+00O 
Pu-239 < 6.39SE+002 +/ 3.1% < 6.090E-OOI < 1. 017E-002 
Pu .. 239B " 1.458E+003 +/ - 5.4% < 1. 388E+OOO < 2.318E-002 
U-239 < 1.093E+OO4 +/ 69.5% " 1. 041E+001 
Pu-240 < 9.953E+002 +/ 4.7% < 9.479E-OOI < 4.330E-003 
Am-241 " 4.738E+000 +/ 25.0% " 4.512E-003 < 1.364E-006 
Am-241B < 3.779E+OO2 +/ 5.0% < 3.600E-DOI < 1. 088E-004 
Pu-241 < 1.64SE+004 +/ 2.8% < 1.S66E+00I " 1. 582E-004 
Pu-241B " 4.300E+003 +/ 2.4% " 4.096E+000 < 4.137E-005 
Pu-242 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.S49E-DOI +/ 1. 8% < 1.475E-004 < 7.66GE-007 
Cm-243 < 1. 597E-00I +/ 3.3% < 1. 521E-004 < 3.067E-009 
Cm-244 " 1. 929E+004 +/ - 14 .1% < 1.837E+OOI < 2.3S3E-004 
Cm-245 < 2.559E-OOI +/ 7.7% " 2_437E-004 < 1. 471E-006 
Cm-247 < 1.628E·002 +/ 8.5% < 1.550E-OOS < 1.742E-004 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi!g) 9 


Cf-249 < 2.098E-002 +/ 3.5~ < 1. 998E- 005 < 5.076E-009 
Cf-251 < 1.428E-001 +/- 5.6~ < 1. 360E-004 < 6.926E-008 

? = Nuclide is part of an undetermined solution 
X ; Nuclide rejected by the interference analysis
• = Nuclide was manually edited 
< ; MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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~ ~ ~ --- ------ ------1 
1 Segment 15 Results !1___ h ___________________1- -----~ -----

Segment: 15 Detector: DET01 Position: 15 
C:\Canberra\NDA2k\Data\00000197_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_POI5_S01S 

Acquisition Start: 12/18/2008 9:07:01 AM 

Elapsed Live Time: 119.11 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.888 +/ 0.0133 
SE-75 264.66 0.921 +/- 0.0133 
SE-7S 279.54 0.918 +/- 0.0144 
8E-7S 400.66 0.913 +/ 0.0171 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed On: 12/18/2008 9:09:02 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2235.45 11980 9 1.00 4469.02 2.737E~005 1. 42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/~ 0.01 

y ~ Peak Identified by NID 
M First peak in a multiplet region~ 

m ; Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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*~********************** NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 1.35SE-002 +/- 1.8% < 1.293E-005 < 6.260B-016 

Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 

Na-22 < 1. 450E- 002 +/- 2.1% < 1. 3a1E-005 < 2.291E-012 
Al-26 < 2.a45E-002 +/- 15.4% < 2.709E-005 < 1.496E-006 
K-40 < 3.388E-001 +/ 5.0% < 3.227E-004 < S.285E-002 
Co-57 < 4.473E-002 +/- 3.5% < 4.260E-00S < 5.233E-OI2 
Co-60 < 2.94SE-002 +/- 2.6% < 2.805E-OOS < 2.5a3E-Oll 
Se-7S < 3.639B-002 +/- 1. 8% < 3.465E-OOS < 2.S03E-012 
Kr-85 < 6.40aE+OOO +/ 3.0% < 6.103E-003 < 1. 61SE-Q08 
Sr-90 < 2.078E-002 +/- 1.9% < 1. 979E-00S < 1.S06E-OIQ 
Sb-12S < 4.142E-Q02 +/- 2.1% < 3.94SE-005 < 3.9a5E-Oll 
Ba-133 < 2.139E-002 +/- 1.7% < 2.037E-OOS < a.449E-01I 
Cs-134 < 1. 144E- 002 +/- 1. a% < 1. 090E-005 < 8. nOE-012 
Cs-137 < 2.078E-002 +/- 1.9% < 1.979E-00S < 2.369E-OIO 
Eu-IS2 < 4.653E-002 +/- 2.5% < 4.432E-005 < 2.6l5E-OlO 
Eu-154 < 4.l41E-002 +/- 2.2% < 3.944E-OOS < 1.SS3E-OIO 
HO-166m < 2.148E-Q02 +/- 2.2% < 2.046E-005 < 1.l94E-OOa 
Bi-207 < 1.417E-002 +/- 2.0% < 1. 349E-OOS < 2.578E-010 
Pb-210 < 9.687E+OO2 +/ 57.4% < 9.226E-OOI < 1.259E-005 
Ra-226 < 2.6a8E-002 +/- 2.0% < 2.560E-005 < 2.68SE-OOB 
AC-227 < 1.274E-001 +/- 8.3% < 1. 213E-004 < 1.745E-009 
Th-230 < 6.061E+OOI +/ B.6% < 5.772E-002 < 2.970E-003 
Pa 231 < 6.547E-001 +/- 11. 2% < 6.235E-004 < 1. 36SE-005 
Th-232 < 4.642E-002 +/- 2.1% < 4.421E-005 < 4.1B3E-OOI 
U-232 < 4.642E-002 +/- 2.1% < 4.421E-005 < 2.149E-009 
U-233 < 4.600E+002 +/ 2.S% < 4.3SIE-00l < 4.692E-002 
Pa-234 < 9.412E-002 +/- 12.2% < S.964E-OOS 
Pa-234m < 1. 3 8SE+OO2 +/- 2.1% < 1.322E-OOI 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.B77E-002 +/- 2.5% < 3.692E-005 < 1. 772E-002 
Np-237 < 3.S42E-002 +/- 1. 9% < 3.659E-005 < 5.379E-00S 
Pu-238 < 3.055E+OO3 +/- 2.7% < 2.909E+000 < 1.766E-004 
U-23S < 1. 72aE+OOO +/- 2.2% < 1.646E-003 < S.OSlE+OOO 
Pu-239 < 5.B23E+OO2 +/- 3.2% < 5.S46E-001 < 9.259E-003 
Pu-239B < 1.443E+OO3 +/- 5.6% < 1. 375E+OOO < 2.29SE-002 
U-239 < 1. 472E+OO4 +/- 70.2% < 1. 402E+OOI 
Pu-24Q < 9.574E+OO2 +/- 4.9% < 9.11SE-OOI < 4_16SE-003 
Am-24l < 5.259E+OOO +/- 25.4% < 5.009E-003 < I.SlSE-006 
Am-241B < 3.717E+OO2 +/- 5.1% < 3.S40E-OOI < 1. 070E-004 
Pu-241 < 1.S85E+004 +/ 2.9% < 1.510E+001 < 1. 525E-004 
Pu-241B < 4.346E+003 +/- 2.4% < 4.139E+000 < 4.18lE-005 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1. 463E- 001 +/- 1.8% < 1.393E-004 < 7.24:2E-007 
Cm-243 < 1.509E-COI +/- 3.3% < 1.437E-004 < 2.S97E-009 
Cm-244 < 1.846E+OO4 +/- 14.1% < 1. 75SE+OOI < 2.253E-004 
Cm-245 < :2.744E-001 +/- 7.7% < 2.6l3E-004 < 1.578E-006 
Cm-247 < 1. 408E-002 +/- 8.5% < 1. 341E-OOS < 1.507E-004 
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Nuclide Total Activity 
(ucil 

%Error Concentration 
(uCi/g) 

Mass 
9 

Cf-249 
Cf-251 

< 
< 

2.S3SE-002 
1.372E-OOl 

+/
+/

3.S% 
5.6% 

< 
< 

2.41SE-00S 
1.301E-004 

< 
< 

6.136E-009 
8.517E-008 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* = Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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!---.---- ------------------ ----------------- ------------------1 
1 Segment 16 Results 1 

1--- -------------------- --------------------------------------- ------1 
Segment: 16 Detector: DETOI Posi tion: 16 
C:\Canioerra\NDA2k\Data\00000197_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_POI6_S016 

Acquisition Start: 12/18/2008 9:11:12 AM 

Elapsed Live Time: 119.16 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.845 +/- 0.0126 
SE-75 264.66 0.884 +/ 0.0128 
SE-75 279.54 0.886 +/- 0.0139 
SE·75 400.66 0.884 +/- 0.0167 

Errors quoted at LOOO sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/18/2008 9:13:16 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2235.41 11980 9 LOa 4468.94 2.485E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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• 
************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe <: 3.738E-002 +/ 2.3% <: 3.S60E-OOS <: 1.723E-OIS 
Pulser <: O.OOOE+OOO +/ 0.0% <: O.OOOE+OOO 
Na-22 <: 3.467E-002 +/ 2.3% <: 3.302E-OOS <: S.478E 012 
Al-26 <: S.098E-002 +/ 18.0% <: 4.856E-005 <: 2.682E-006 
K-40 < 3.3S2E-001 +/ 5.6% < 3.192E-004 <: S.229E-002 
Co-S7 < 7.247E-002 +/ 4.4% <: 6.90ZE-00S <: 8.479E-012 
Co-60 < 4.644E-002 +/ 2.0% <: 4.423E-005 < 4.073E-Oll 
Se-7S <: 5.866E-002 +/ 2.8% <: 5.S86E-OOS <: 4.03SE-012 
Kr-8S < 7.428E+OOO +/ - 3.6% < 7.07SE-003 <: 1. 872E-008 
Sr-90 < 3.119E-002 +/ 2.6% <: 2.970E-OOS <: 2.26lE-OlO 
Sb-12S < 6.467E-002 +/ 2.7% <: 6.1S9E-OOS <: 6.221E-Oll 
Ea-l33 <: 3.l81E-002 +/ 2.3% < 3.029E-OOS <: 1.256E-OlO 
Cs-134 < 1.70SE-002 +/ - 2.3% <: 1. 623E- OOS <: 1.301E-011 
Cs-137 <: 3.119E 002 +/ 2.6% <: 2.970E-005 <: 3.555E-OlO 
Eu-1S2 <: 8.36SE-002 +/ 2.9% <: 7.967E-00S <: 4.70lE-010 
Eu-lS4 <: 9.898E-002 +/ 2.4t <: 9.427E-OOS <: 3.712E-OI0 
Ho-166m <: 3.478E-002 +/ 2.8% <: 3.312E-005 <: 1.934E-008 
Bi-207 <: 1.6l3E-002 +/ 2.8% <: 1.S37E-OOS <: 2.936E-OI0 
Pb-210 <: 2.414E+OOO +/ 46.8% < 2.299E-003 <: 3.13aE-008 
Ra-226 <: 4.4l9E-002 +/ 3.0% <: 4.209E-OOS <: 4.419E-ooe 
Ac-227 <: 2.190E-OOl +/ 8.7% <: 2.086E-004 <: 3.00lE-009 
Th-230 <: 2.390E+OOI +/ 15.5% <: 2.277E-002 <: l.lnE-003 
Pa-231 <: 7.673E-OOI +/ 11.4% < 7.308E-004 <: 1.604E-005 
Th-232 <: 6.457E-002 +/ - 2.9% < 6.149E-00S < 5.B18E-001 
U-232 < 6.457E-002 +/ - 2.9% <: 6.149E-00S <: 2.990E-009 
U-233 <: 9.282E+OO2 +/ 3.6% <: 8.840E-OOl <: 9.4G8E-002 
Pa-234 <: 1.490E-001 +/  11. 7% <: 1.420E-004 
Pa-234m < 2.533E+002 +/ 2.4% <: 2.4l2E-OOl 
U-234 <: O.OOOE+OOO +/  0.0% <: O.OOOE+OOO <: O.OOOE+OOO 
U-23S <: 7.S43E-002 +/ 3.6% <: 7.184E-005 <: 3.447E-002 
Np-237 < 6.404E-002 +/ 2.6% <: 6.099E-OOS < 8.96SE-005 
Pu-238 < 5.609E+OO3 +/ 3.6% <: S.342E+000 <: 3.242E-004 
U-238 <: 3.874E+OOO +/ 2.4% <: 3.689E-003 < 1.139E+001 
Pu-239 < 1.039E+003 +/ 4. Hr <: 9.8nE-OOl < 1.651E-002 
Pu-239B < 1. 378E+003 +/ 7.0% <: 1. 3l2E+OOO <: 2.190E-002 
U-239 < 1.326E+001 +/ 58.6% <: 1. 263E-002 
Pu-240 <: 1.128E+003 +/  " .2% <: 1.074E+OOO < 4.906E-003 
Am-241 <: 2.43BE-001 +/ 19.9% <: 2.322E-004 <: 7.02lE-00B 
Arn-241B <: 3.932E+002 +/  6.8% <: 3.74SE-001 <: 1.133E-004 
Pu-241 < 3.144E+004 +/ - 3.7% <: 2.994E+OOl <: 3.024E-004 
PU-241B <: 9.221E+003 +/  3.6% <: B.782E+OOO < 8. B71E- 005 
Pu-242 <: O.OOOE+OOO +/ 0.0% <: O.OOOE+OOO <: O.OOOE+OOO 
Arn-243 <: 1.465E-00I +/ 10.n <: 1. 395E-004 < 7.2S2E-007 
Crn·-243 <: 2.32SE-001 +/ 3.9% < 2.214E-004 < 4.464E-009 
Cm-244 <: 2.375E+004 +/ 14.2% <: 2.262E+OOl < 2.898E-004 
Crn-24S < 5.042E-001 +/ 8.1% <: 4.802E-004 < 2.899E-OOG 
Crn-247 <: 2.555E-002 +/ 8.7% < 2.433E-005 <: 2.734E-004 
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Nuclide Total Activity 

(uCi) 
tError Concentration 

(uCi/g) 
Mass 

g 

Cf-249 
Cf -251 

< 

< 
2.838E 002 
2.755E-OOI 

+/
+/

3.8% 
6.2% 

< 
< 

2.703E-005 
2.623E-004 

< 
< 

6.869E-009 
1.722E-007 

? = Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis
* = Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction ~alysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1--- 4 ----------- -----------------1 
I
1-

Summed Segment Spectra Results 
Category: Segmented I 

- 1 

c:\canberra\NDA2k\Data\00000197_CNTR0001_DCAT0002_PROCOOAI.CNF 

Elapsed Live Time: 97.68 sec Elapsed Real Time: 120.00 sec 

~********************** Peak Analysis Results *********************** 

*** Spectru~ Validity Test warnings ••• 
Reference peak/MCA Test failed: reference peak data does not match MCA time 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/18/2008 9:13:23 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.27 7214 37339 2.09 100.40 7.354E-007 4.22 
59.37 Y 349441 44799 1.16 120.59 6.S41E-006 0.34 

M 94.61 Y 63106 87703 1. 53 191.00 l.S18E-004 0.89 366.81 
m 98.62 Y 244242 117593 1.54 199.01 1.776E-004 0.69 
!r. 100.80 Y 37991 118675 1. 54 203.37 1.91SE-004 1.13 
m 103.26 Y 173586 94804 1.55 208.29 2.076E-004 0.67 
M 111. 00 Y 63966 52382 1.36 223.76 2.558E-004 0.87 447.10 
m 114.51 Y 51942 59809 1. 37 230.76 2.763E-004 0.94 
m 116.55 Y 48914 55991 1. 37 234.84 2.877E-004 0.89 
m 120.52 Y 11868 50519 1. 38 242.77 3.088E-004 1. 78 
m 122.75 Y 6480 48428 1.38 247.24 3.200E-004 2.87 
m 125.17 Y 24321 51007 1. 39 252.08 3.315E-004 1.15 
m 129.21 Y 115435 44646 1. 40 260.15 3.492E-004 0.76 
M 144 . 08 Y 7329 33685 1.13 289.87 3.993E-004 5.41 3.14 
m 146.21 Y 6266 33889 1.13 294.12 4.045E-004 5.61 
m 148.49 Y 15589 37947 1.13 298.66 4.097E-004 4.84 
M 160.96 Y 7216 34249 1.37 323.58 4.300E-004 7.16 13 .43 
m 164.53 Y 6292 52725 1. 38 330.73 4.336E-004 6.19 
m 169.40 Y 1391 51603 1. 38 340.45 4.370E-004 12.35 
m 171.29 Y 4790 54887 1. 39 344.22 4.380E-004 6.41 

179.09 Y 2187 27577 1.16 359.82 4.399E-004 11.75 
189.30 Y 3347 33051 1.19 380.22 4.384E-004 8.92 
195.55 Y 4175 31545 1. 24 392.71 4.356E-004 7.03 

M 203.47 Y 26334 25967 1.18 408.53 4.306E-004 1.34 1. 54 
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Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 207.93 Y 97055 22797 1.19 417.45 4.272E-004 1.13 
225.21 644 15937 1.41 451.97 4.ll1E-004 30.05 

M 237.74 Y 812 17890 1.55 477.02 3.978E-C04 12.00 1. 25 
m 243.26 Y 1530 24011 1.55 488.04 3.917E-004 7.06 

255.29 Y 3902 15572 1.15 512.09 3.784E-004 5.54 
M 263.83 Y 1573 10993 1.24 529.15 3.699E-004 9.90 0.74 
m 267.43 Y 3379 13212 1.24 536.36 3.649E-004 8.35 
M 297.38 Y 2315 10330 1.07 596.19 3.335E-004 12.29 0.76 
m 300.04 Y 558 10120 1.07 601.52 3.309E-004 16.80 
M 307.67 278 9765 1.21 616.76 3.235E-004 25.14 0.97 
m 311. 77 Y 4394 10711 1.22 624.95 3.196E-004 2.35 
M 320.84 Y 2974 9921 1. 75 643.07 3.113E-004 3.26 5.60 
m 323.35 Y 4216 14570 1.75 648.10 3.091E-004 2.41 
M 332.68 Y 30380 8595 1. 30 666.73 3.0IlE-004 0.66 14.75 
m 335.63 Y 12158 7995 1. 30 672.63 2.986E-004 1. 05 
m 341.37 Y 3385 8327 1. 31 684.09 2.939E-004 2.44 
m 344.94 Y 26492 7871 1.31 691. 24 2.911E-004 0.70 
M 361. 93 Y 580 6226 1.36 725.18 2.783E-004 11.24 52.81 
m 368.29 Y 8430 5343 1.36 737.89 2.737E-004 1.45 
m 370.71 Y 1133 5191 1.36 742.73 2.721E-004 5.95 
m 374.98 Y 70492 4971 1. 37 751.27 2.6928-004 0.68 
m 380.08 Y 13799 3563 1.37 761.46 2.658E-004 1.12 
m 382.70 Y 12013 3308 1.38 766.68 2.641E-004 1.17 
M 392.84 Y 24163 3390 1. 51 786.96 2.578E-004 1.53 2.16 
m 399.08 Y 423 2645 1.51 799.42 2.540E-004 10.82 
M 413.65 Y 63191 1862 1. 37 828.54 2.458E-004 0.69 7.02 
m 419.18 Y 346 1365 1. 37 839.60 2.427E-004 10.16 
m 422.51 Y 4920 1459 1. 38 846.24 2.410E-004 1. 70 
m 426.56 Y 1245 1389 1. 38 854.34 2.389E-004 3.83 
m 430.12 Y 208 1223 1. 39 861.44 2.372E-004 15.57 
M 445.81 Y 258 993 1.33 892.80 2.296E-004 11.63 3.53 
m 451.40 Y 7518 1158 1. 33 903.98 2.2708-004 1.23 

473.09 78 607 0.86 947.31 2.1798-004 49.43 
511.43 452 684 2.14 1023.94 2.039E-004 10.93 
558.50 201 434 1.49 1117.99 1. 8geE-004 19.04 
583.01 Y 76 336 1.64 1166.98 1. 835E-004 41.67 
597.65 Y 172 369 1. 63 1196.23 1.801E-004 20.92 
618.90 Y 703 324 1.34 1238.69 1.754E-004 5.92 

M 632.83 Y 102 251 1.54 1266.53 1. 7268- 004 14.84 3.81 
m 640.07 Y 355 227 1.54 1280.98 1.712E-004 6.22 
m 645.88 Y 492 243 1.55 1292.61 1.700E-004 5.11 
m 652.52 Y 595 217 1.55 1305.87 1.688E-004 4.49 
m 658.75 Y 272 213 1.56 1318.33 1. 676E-004 7.44 
m 662.38 y 3415 222 1.56 1325.58 1.670E-004 1. 76 

688.67 Y 294 210 1.13 1378.11 1.625E-004 10.51 
703.62 Y 111 208 1. 84 1407.99 1.601E-004 24.63 
721.92 Y 1638 168 1.55 1444.55 1.573E-004 2.88 
756.02 Y 136 124 1.34 1512.69 1.5248-004 16.61 
769.29 Y 401 149 1. 64 1539.21 1.507E-004 7.49 

1173.53 Y 82 46 1.24 2346.99 1. 132E-004 17.89 
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Energy 

(keV) 
1D Net Peak 

Area 
Continuum 

Counts 
FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

1332.91 Y 106 29 2.17 2665.49 1.019E-004 13.67 
1461.44 Y 75 30 1.37 2922.32 9.338E-005 17.S5 
2235.42 191681 351 0.99 44G8.97 4.991E-005 0.36 
2294.48 69 61 1.48 4586.98 4.726E-005 25.47 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.07 +/- 0.00 

Y Peak Identified by NID 
M ~ First peak in a multiplet region 
m ~ Other peak in a multiplet region 
F = Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 

************************ N1D/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on @ 1.000E+020 +1- 100.0% @ 5. 
Pulser < O.OOOE+OOO +1- 0.0% < O.OOOE+OOO 
Na-22 < 9.813E-002 +/- 1.2% < 5.84lE-00G < 1.5S0E-Oll 
Al-26 < 1.634E-001 +/- 8.2% < 9.727E-006 < 8.S9SE-006 
K-40 1. 70lE+OOO +1- 17.8% 1.013E-004 2.654E-001 

X 	 Co-57 
Co-60 2.062E-001 +/- 1l.1% 1.227E-005 1.808E-OI0 
Se-75 < 1.743E+OOO +/- 1.1% < 1.037E-004 < 1.199E-OlO 
Kr-85 < 4.522E+OO1 +1- 2.5% < 2.692E-003 < 1.HOE-OO? 
Sr-90 < 1. 416E-001 +/- 1. 0% < 8.428E-006 < 1.027E-009 
Sb·125 < 9.136E-00I +/- 1. 5% < S.438E-00S < 8.769E-OIO 
Sa-l33 < 5.853E-OOl +/- 1. 0% < 3.484E-00S < 2.312E-009 
Cs-134 < 1.09SE-00I +/- 1. 0% < 6.S19E-006 < 8.35GE-Oll 

X 	 Cs-137 
Eu-152 < 4.792E-001 +/- 2.1% < 2.8S2E-005 < 2.693E-009 
Eu-154 < 2.59lE-001 +/- 1. 5% < 1.S42E-005 < 9.71GE-OIO 
Ho-166m < 1.S33E-00I +/- 1.7% < 9.122E-OOG < 8.521E-OOB 
Bi-207 < 1.l74E-001 +/- 1.2% < 6.989E-OOG < 2.137E-009 
Pb-2l0 < 1.598E+OO4 +/- 12.2% < 9.514E-OOl < 2.078E-004 
Ra-226 < 2.929E-OOI +/- 1.S% < 1. 743E-005 < 2. 929E-007 
Ac-227 < 2.461E+00O +/- 8.2% < 1. 465E-004 < 3.371E-008 
Th-230 < 1. 210E+003 +/- 8.3% < 7.205E-002 < 5.931E-002 
Pa-231 < 1.373E+OOl +/- 11. 2% < 8.172E-004 < 2.869E-004 
Th-232 6.84lE-001 +/- 13.2% 4.0nE-005 6.164E+OOO 

X 	 U-232 
U-233 < 9.177E+003 +/- 1.6% < S.463E-OOl < 9.361E-001 
Pa-234 < 5.240E-OOl +/- 12.1% < 3.119E-005 
Pa-234m < 7.3l4E+002 +/- 1.5% < 4.354E-002 
U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 7.864E-OOI +/ - 1.8% < 4.681E-005 < 3.594E-001 
Np-237 5.454E+OOO +/- 3.7% 3.247E-004 7.636E-003 
Pu-238 < 5.396E+OO4 +/- 1.6% < 3.212E+OOO < 3. 119E-003 
U-238 < 1.OaOE+001 +/- 1.6% < 6.429E-004 < 3.17SE+OOI 
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• PU'''239 	 6.924E+006 +/- 1.7% 4.121E+OO2 1.101E+OO2 

Pu-239B 3.809E+OO6 +/ - 0.61r 2.267E+OO2 6.056E+OO1 

U-239 @ 1.000E+020 +/- 100.0t @ 5.952E+015 


X 	 Pu-240 
Am-241 1.23SE+006 +/- 2.4% 7.349E+001 3.556E-001 
Am-241B 6.485E+005 +/ - 1. 8% 3.S60E+OOI 1.86SE-001 
Pu-241 4.715E+OO6 +/ 5.2% 2.806E+OO2 4.536E-002 
Pu-241B S.927E+006 +/- 1. 5% 5.313E+OO2 8.587E-002 
Pu-242 <: O.OOOE+OOO +/- 0.0% <: O.OOOE+OOO <: O.OOOE+OOO 
Am-243 <: 2.704E+OOO +/- 1.2% <: 1. 609E- 004 <: 1.338E-Q05 
Cm-243 <: 2.816E+OOO +/ - 3.0% <: 1.676E-004 <: 5.408E-008 
Cm-244 < 1.407E+OO5 +/- 14.1% < 8.377E+OOO <: 1.717E-003 
Cm-245 < 4.886E+OOO +/- 7.5% <: 2.908E-D04 <: 2.B09E-OOS 
Cm-247 < 3.S23E-00I +/ 8.4% <: 2.097E-OOS < 3.770E-003 
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., . 
Nuclide Total Activity %Error Concentration Mass 


(uCi) (uCi/g) g 


Cf-249 < 4.221E-00I +/ 3.2% < 2.512E-005 < 1. 021E-007 
Cf-251 < 2.735E+000 +/- 5.3% < 1.628E-004 < 1.709E-006 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.10E+002 +- 1.90E+OOO 3.17E+001 +- 2.86E-OOl 

Beta: 2.25E+OO2 +- 4.00E+OOO Alpha: 1.00E+OOO +- O.OOEtOOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
-~----

129.30 1.88E+OO1 +- 3.67E-OOl 
203.55 3.8SE+001 t- 6.90E-001 
375.05 6.04E+00l t- 8.0BE-001 
413.71 6.28E+OOl t- 9.13E-00l 
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#.'->---- ------- -------------- ------- ------ -------------- ------- I 

Sum of Segment NID ResultsI 

I Category: Segmented
1-- - ------- ------- -------------- ------- ------- ------ ------- ----I 

C:\Canberra\NDA2k\Data\00000197_CNTROOOl_DCAT0002_PROCOOAK.CNF 

*********************** Peak Analysis Results *********************** 

No peak analysis results available for reporting purposes 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %"Error Concentration Mass 

(uCU (uCi/g) g 


n on Fe < 3.9S7E-002 +/ - 1. 8% < 2.3S5E-006 < I.S24E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 4.030E-002 +/ - 2.0% < 2.399E-OOG < 6.3G7E-012 
Al-26 < 7.704E-002 +/- 19.8% < 4.586E-OOG < 4.053E-006 
K-40 < 5.l86E-00l +/- 5.3% < 3.087E-OOS < 8.090E-002 
Co-57 6.334E+OOO +/ 11.3% 3.770E-004 7.411E-010 
Co-60 < 4.644E-002 +/- 2.0% < 2.764E-006 < 4.073E-011 
Se-75 < 2.958E-OOI +/ - 1.9% < 1.761E-005 < 2.03SE-Oll 
Kr-S5 < 1.797E+OOI +/ - 3.1% < 1. 070E-003 < 4.S28E-008 
Sr-90 < 7.219E-002 +/- 2.1% < 4.297E-006 < 5.234E-OIO 
Sb-12S < 3.21SE-001 +/ - 2.3% < 1.914E-OOS < 3.093E-OIO 
Ba-l33 < 2.2S1E-00I +/- 1. 7% < 1.3S8E-OOS < 9.010E-OIO 
Cs-134 < 3.669E-002 +/ 1. 8% < 2.1B4E-006 < 2.799E-011 
Cs-137 < 7.2l9E-002 +/ - 2.1% < 4.297E-006 < 8.230E-OIO 
Eu-lS2 < 1.782E-00l +/- 3.6% < 1. 061E- 005 < 1. 002E-009 
Eu-154 < 1.15lE-00l +/ - 2.2% < 6.850B-006 < 4.315E-OIO 
Ho-166m < 6.l32E-002 +/ - 2.2% < 3.650E-006 < 3.4l0E-00S 
Bi-207 < 3.994E-002 +/- 1.8% < 2.377E-006 < 7.269E-OIO 
Pb-210 < 3.3SlE+004 +/ - 309.7% < l. 995E+OOO < 4.357E-004 
Ra-226 < 1. 09SE-00l +/ - 2.3% < 6.5l8E-OOE> < 1.09SE-007 
Ac-227 < 1. 020E+OOO +/- 8.3% < 6. 071E- 005 < 1.397E-OOS 
Th-.230 1. 43lE+002 +/ - 8a.7% S.5l6E-003 7.010E-003 
Pa-23l < 5.3l2E+00O +/ - 11.2% < 3.l62E-004 < 1.110E-004 
Th-232 < 1. l77E- 001 +/- .2 .4% < 7.00SE-006 < 1.060E+OOO 
U-232 < 2.098E-OOI +/- 2.2% < 1. 249E-005 < 9.713E-009 
U-233 < 3.974E+003 +/ - 2.7% < 2.366E-COI < 4.054E-001 
Pa-234 < 1.532E-OOl +/- 12.2% < 9.11GE-006 
Pa-234m < 2.S33E+002 +/- 2.4% < I.SOSE-002 
U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.429E-00I +/- 2.5% < 2.0UE-00S < 1.S67E-OOI 
Np-237 7.021E+QOO +/- 5.S% 4.179E-004 9.830E-003 
Pu-23S < 2.237E+OO4 +/- 2.6% < 1.331E+OOO < 1.293E-003 
U-238 < 3.909E+OOO +/ 2.1% < 2.326E-004 < 1.149E+00l 
Pu-239 5.996E+OO6 +/ - 1. 9% 3.S69E+OO2 9.534E+OOI 
Pu-239B 4.902E+006 +/ - 0.7% .2.9lSE+002 7.793E+001 
U-239 < 2.733E+005 +/- 368.5% < 1.G27E+OOl 
Pu-240 7.069E+OOS +/ - 17.6% 4.208E+OOI 3.07SE+OOO 
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1/fIo" .. 
Nuclide Total Activity '<Error concentration Mass 


(uCl) (uCi/g) g 


Cf-249 < 1.753E-001 +/ 3.5% < 1. 043E-005 < 4.241E-Q08 
Cf-251 < 1.202E+OOO +/- 5.6% < 7.155E-005 < 7.513E-007 

? ; Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< ; MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3; 
There are not enough peaks to do the calculation 

Absorption correction model; 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 9.53E+001 +- 1.60E+OOO O.OOE+OOO +- O.OOE+OOO 

Beta; O.OOE+OOO +- O.OOE+OOO Alpha; O.OOE+OOO + O.OOE+OOO 
Number of energy lines used in correction: o 

Energy Mass (g) 
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.. 	 J1.~1-2~1 1.S12E+OO6 +/ - 2.0~ 9.003E+OO1 4.356E-001 
Am-241B 1. 401E+OO6 +/ - 2.8% 8.34IE+OOI 4.036E-OOI 
Pu-241 1.093E+OO7 +/ - 4.5% 6.508E+OO2 1.052E-001 
Pu-241B 1. 490E+007 +/- 1. 7% 8.869E+002 1.433E-OOl 
Pu-242 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.558E-001 +/- 2.2% < 5.689E-OOS < 4.731E-006 
cm-243 < 1.077E+OOO +/ - 3.3% < 6.409E-005 < 2.067E-OOS 
Cm-244 < 5.613E+OO4 +/ - 14.2% < 3.341E+OOO < 6.84SE-004 
Cm-245 < 2.101E+OOO +/- 7.7% < 1. 251E-004 < 1. 208E-OOS 
Cm-247 < 1.503E-OOl +/- 8.5% < 8.947E-006 < 1.60SE-003 
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**w***************** Radioassay Data Sheet 

Engine Version: TWJ Gamma 1.5 

Assay Instrument: SGS with Trans. Location:LLNL 
Analysis Method: LLNL SGS Operating Procedure Software Version: 
Item 10: tLL85234284 Analysis Date: 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 24800.0 g 
Pu mass 1.79E+OOl +- 2.82E+OOO 9 
TRU Alpha Activity 1.46E+000 +- 1.84E-OOl Ci 
TRU Activity Concentration 5.88E+004 +- 7.4CE+003 nCi/g 
Pu-239 Equivalent Activity 1. 49E+OOO +- 1.84E-OOl Ci 
Pu-239 FGE 1.69E+COl +- 2.81E+OOO 9 
Decay heat 4.S7E-002 +- 5.70E-003 W 

Activity 
Nuclide Mass Activity uncert. MDA 

g Ci Ci Ci 

SR90 9.37E-OIO 1. 29E- 007 7.72E-008 O.OOE+OOO 
CSl37 1.47E-009 1. 29E-007 7.72E-008 8.64E-008 
U233 <LLD <LLD O.OOE+OOO 3.S?E-003 
U234 <LLD <LLD O.OCE+OOO O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 3.18E-OO? 
NP237 1.14E-003 B.14E-007 1. 96E-OO? 4.43E-007 
PU238 2.37E-003 4.10E-002 8.llE-C03 1. 83E-004 
U238 <LLD <LLD O.OOE+OOO 9.5SE-006 
PlJ239 1.68E+OOI 1.06E+OOO 1. 77E- 001 4.71E-003 
PU240 1.07E+000 2.47E-001 4.1SE-002 1.10E-003 
AM241 3.26E-002 1.l3E-OOl 2.42E-002 6.69E-OOS 
PU241 1. 88E-002 1. 96E+OOO 3.31E-001 8.70E 003 
PlJ242 4.51E-003 1.79E-OOS 3.SSE 006 O.OOE+OOO 

Errors quoted at 1.000 sigma 

Date: _.___.~. _____ 

Date:2- 3-05 

NDA 2000 V.4.0 
12/18/2008 
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1-- ------- - -------------1NDA 2000 Assay Report11---- ------- - -I 

************************* Item Information ************************ 

Item ID: LL85234284 Count Sequence Number: 
Operator: RHWM2\RHWM 
Assay Start: 12/18/2008 9:46:16 AM 
Descript ion 1! LL85234284_ 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 
Weight: 

55 Gal Galv 23.8 
Gross: fiS.6 kg Net: 24.8 kg,

Container: Volume: 208.0 1 Full: 100.0 % 
Density: 0.120 kg /l 

************************ System Configuration *********************** 

counter: SGS with Trans. 
Segments: Number: 16 Offset: o 
Scanning Platform: Start: 934 mrn Delta: -51 mrn 
Count Type: Assay - 55 Gal Galv 23.8 
Collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 
Transmission correction Type: Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 
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1--------------------------------- --- ----------- ---- ---I 
1 Segment 1 Results 1

1------- ---------- ----- ---- --- --I 

Segment: 1 Detector: DETOI position: 1 
C:\Canberra\NDA2k\Data\00000198 CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P001_S00l 

Acquisition Start: 12/18/2008 9:48:19 AM 
Elapsed Live Time: 11S .28 sec Elapsed Real Time: 120.00 sec 

Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
calibration Date: 11/1S/2008 9: 40: 51 AM 

Nuclide Energy Transmission Ratio 

---- - ..--..~.. 
SE-75 136.00 0.320 + /- 0.0050 
SE-75 264.66 0.423 +/- 0.0063 
SE-75 279.54 0.426 +/- 0.0072 
SE-75 400.66 0.4S7 +/- 0.0102 

Errors quoted at 1. 000 sigma 

Peak AnalysiS Results *********************** 

peak Analysis Performed on: 2/2/2009 4:54:57 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.43 Y 11966 1432 1.10 120.69 5.963E-006 1.50 
M 94.62 Y 841 990 1. 50 191.02 1.020E-004 7.82 10.21 
m 98.60 Y 2352 1403 1. 51 198.97 1.1S1E-004 5.94 
Tn 103.30 Y 875 1113 1. 52 208.36 1.371E-004 6.62 

111. 06 Y 435 954 1. 62 223.88 1.673E-004 11.76 
M 125.38 Y 171 563 1.04 252.49 2.153£-004 11.48 2.38 
m 129.28 Y 2193 503 1. 05 260.28 2.261E-004 2.46 

144.02 Y 127 444 1.15 289.74 2.590E-004 26.29 
196.95 Y 162 245 1. 20 395.50 2.893E-004 16.41 

M 203.56 Y 234 234 1.11 408.72 2.870E-004 14.71 0.67 
m 207.97 Y 428 212 1.11 417.53 2.850E-004 13.50 
M 332.77 Y 196 55 1. 33 666.92 1.988E-004 22.80 0.96 
m 335.73 Y 71 68 1. 33 672.84 1. 971E-004 24.31 

345.07 Y 134 78 1.22 691.51 1.917E-004 12.97 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 375.04 Y 460 32 1. 25 751.38 1.760E-004 9.71 1. 36 
m 380.21 Y 133 25 1. 26 761.71 1. 735E- 004 12.21 
m 382.78 Y 99 22 1.26 766.84 1. 723E- 004 13.04 

392.89 Y 182 52 1. 45 787.05 1.677E-004 9.89 
413.72 Y 476 23 1.44 828.69 1. 590E- 004 5.02 
451. 41 Y 54 17 0.86 904.00 1.453E-004 18.40 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 
? Adjacent peak noted 


Errors quoted at 1.000 sigma 


***************** Self Absorption Correction Results ****************** 


Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (9) 

Pu-239 7.60E-001 +- 5.59E-002 5.89E-001 +- 1.79E-002 

Beta: 4.29E+001 +- 1.21E+001 Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 5.50E-001 +- 2.21E-002 
203.55 5.13E-001 +- 7.63E-002 
375.05 6.02E-001 +- 5.97E-002 
413.71 7.31E-001 +- 4.02E-002 
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I--~'------------------ ---------------------- --------------- ------- --I 
I Segment 2 Results 
I -------------- ------- ------ ---- - I 
Segment: 2 Detector: DET01 Position: 2 
c:\Canberra\NDA2k\Data\00000198 CNTR0001_DCAT0002 PROCOOAG ANLZ0003 P002 8002 

Acquisition Start: 12/18/2008 9:52:30 AM 

Elapsed Live Time: 117.38 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE- 136.00 0.200 +/ - 0.0035 
SE-75 264.66 0.308 +/- 0.0048 
SE-75 279.54 0.311 +/- 0.0056 
SE-75 400.66 0.370 +/- 0.0084 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 4:55:00 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity; 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts {keV) centroid Efficiency %Uncert. 

59.42 Y 22605 2478 1.11 120~68 8.710E-005 1. 32 
M 94.69 Y 1729 1551 1. 44 191.16 1.890E-004 5.45 11.00 
m 98.54 Y 4501 2037 1. 45 198.86 1. 976E-004 4.59 
m 100.98 Y 559 1873 1.46 203.74 2.028E-004 7.96 
m 103.33 Y 1625 1606 1.46 208.44 2.076E-004 5.01 
M 111.03 Y 1403 1269 1. 40 223.81 2.219E-004 3.11 2.30 
m 114.46 Y 669 1651 1.41 230.66 2~276E-G04 6.10 
m ll6.00 Y 645 1652 1.41 233.75 2.301E-004 6.25 
M 125.29 Y 363 890 1.10 252.31 2.431E-C04 8.59 1. 88 
m 129.27 Y 4185 664 1.11 260~25 2.478E-004 3.62 
M 144.20 Y 272 538 1. 09 290.11 2~639E-004 27.94 7.20 
m 148.65 Y 352 905 1.10 299.00 2.681E-004 19.88 

171.25 Y 123 484 1.39 344.16 2.826E-004 28.34 
M 203.58 Y 561 334 1.16 408.75 2.887E-004 5.91 0.76 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts IkeV) centroid Efficiency %Uncert. 

m 207.99 Y 973 352 1.17 417.58 2.886E-004 4.71 
255.49 Y 98 216 1.28 512.49 2.786E-004 25.28 

M 332.77 Y 409 121 1.21 666.91 2.467E-004 5.44 0.70 
m 335.71 Y 124 139 1.21 672.78 2.4S4E-004 10.47 

344.97 Y 326 167 1. 35 691. 29 2.416E-004 8.36 
M 375.03 Y 1006 102 1. 27 751.37 2.292E-004 3.33 1.72 
m 380.11 Y 163 87 1. 28 761.52 2. 272E- 004 8.35 
m 382.66 Y 170 83 1.28 766.62 2.261E-004 8.12 

392.95 Y 313 70 1. 33 787.17 2.221E-004 7.25 
413.75 Y 868 43 1.39 828.73 2.141E-004 3.81 
422.46 Y 47 45 1.15 846.14 2.108E-004 27.22 
451.41 Y 85 18 1.64 903.99 2.005E-004 13 .53 
583.10 58 9 1. 54 1167.15 1.632E-004 15.93 

1274.83 Y 34 8 1. 54 2549.43 9.479E-005 22.24 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 02 +/ 0.01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m ; Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass Ig) 

Pu-239 1.0JE+OOO +- 4.96E-002 1.01E+000 +- 2.34E-002 

Beta: 4.30E+OOO + 1.05E+OOI Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy ~lass (g) 

129.30 9.SSE-OOI +- 4.68E-002 
203.55 1.22E+00O +- 7.69E-002 
375.05 1. 0111+000 + 3.8911-002 
413.71 9.91E-OOI +- 4.32E-002 
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1----
Segment 3 Results 

1---

Segment: 3 Detector: DET01 Posi.tion: 3 
C: \Canberra \NDA2k\Data \00000198_CNTR0001_DCA70002_PROCOOAG ANLZ0003_P003_S003 

Acquisition StarL 12/18/2008 9:56:41 AM 
Elapsed Live Time: 117.16 sec Elapsed Real Time: 120.00 seC 

-_..._---------- 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 ~ 

Nuclide Energy Transmission Ratio 
_M. __..._ 

SE-75 136.00 0.134 
88-75 264.66 0.231 
98-75 279.54 0.238 +/- 0.0046 
SB-75 400.66 0.298 +/- 0.0072 

+/-

Er.t·ors quoted at 1.QOO sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis performed on: 2/2/2009 4:55:03 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Bnergy ID Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.41 Y 24218 2772 1.13 120.67 6.099B-005 1. 31 
M 94.67 Y 1750 1882 1. 44 191.13 1. 597E-004 5.47 11.95 
In 98.55 Y 4975 2415 1. 45 198.89 1.694E-004 4.56 
m 100.89 Y 698 2020 1.45 203.55 1.750E-004 7.11 
m 103.43 Y 1911 1813 1. 46 208.63 1.809E-004 4.88 

111.06 Y 238 3196 1. 39 223.87 1. 974E- 004 40.24 
M 125.26 Y 361 1051 1.10 252.26 2.229E-004 9.31 2.15 
In 129.27 Y 4488 783 1.10 260.27 2.288E-004 4.18 
M 144.23 Y 207 600 1. 07 290.16 2.495B-004 42.09 0.55 
m 146.16 Y 157 669 1. 07 294.02 2.520E-004 42.27 
m 148.50 Y 316 587 1. 07 298.69 2.548E-004 39.65 

160.31 Y 212 634 1.25 322.30 2.667E-004 19.21 
197.19 265 521 2.32 396.00 2.839E·004 14.78 

M 203.50 Y 558 409 1.19 408.60 2.845E-004 8.26 1.19 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV} Area Counts (keV) centroid Efficiency %-Uncert. 

m 207,99 Y 1074 413 1.20 417,56 2,847E-004 7,36 
255,36 Y 52 221 1. 07 512,23 2,751E-004 43,98 
311.S3 Y 79 137 1. 55 625,07 2,51SE-004 23,99 

M 332.75 Y 468 163 1. 25 666,87 2,425E-004 14,33 0,84 
m 335.89 Y 103 179 1. 26 673,14 2.411E-004 18,22 

344.91 Y 404 159 1. 46 691,lS 2.371E-004 6,98 
M 375.06 Y 1126 117 1. 26 751.42 2,239E-004 3.19 1. 83 
m 380,09 Y 249 89 1. 27 761.48 2,21BE-004 6,53 
m 382.63 Y 162 76 1. 27 766.55 2,207E-004 8.30 

392. S4 Y 351 79 1. 66 786,96 2, 165E- 004 6,89 
413,72 Y 1074 28 1. 34 828.68 2,080E-004 3,37 
422.59 Y 75 49 1. 74 846.41 2.046E-004 19.06 
451. 45 Y 136 21 1. 50 904.07 1.940E-004 10.28 
558,41 19 15 1.41 1117.81 1,626E-004 39,76 
583,52 43 14 1. 63 1167.99 1. 567E-004 21. 37 
662.25 Y 25 14 1. 60 1325.31 1.412E-004 31.68 

1274,87 Y 50 2 1. 07 2549.52 9.199E-005 14,99 

Reference peak Correction factor (from 2234.4 keV peak) is 1. 03 +/- 0,01 

Y Peak Identified by NID 
M First peak it: a mUltiplet region 
m Other peak in a multiplet region 
F Fitted Singlet 
? Adjacent peak noted 

Errors quoted at 1,000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.25E+000 +- 6,OlE-002 1,19E+000 +- 2.74E-002 

Beta; 1.47E+OOI +- 1.1SE+OO1 Alpha; 1,00E+OOO + .. O,OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129,30 1.11E+OOO +- 6.06E-002 
203,55 1,23E+OOO +- 1.06E-00I 
375,05 1,16E+OOO +- 4.24E-002 
413,71 1,26E+00O +- 4,93E .. OO2 
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1---- ----------------  ---- ----  -- - -- ---- ---- -----1 
1 

1 ---- --
Segment 4 Results 
----  ----  ---  ---  ---- 

I
-------1 

Segment: 4 Detector: DETOI position: 4 
C:\Canberra\NDA2k\Data\00000I98_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 P004 S004 

Acquisition Start: 12/18/2008 10: 00: 53 AM 
Elapsed Live Time: 117.59 sec Elapsed Real Time: 120.00 sec 

***********.*.*** •• ** Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.156 +/- 0.0029 
SE-75 264.66 0.233 +/- 0.0037 
SE-75 279.54 0.237 +/ 0.0045 
SE-75 400.66 0.290 +/- 0.0071 

Errors quoted at 1,QOO sigma 

*******.***.*.** •• ***.* Peak Analysis Results ***.*********.*.***** •• 

Peak Analysis Performed on: 2/2/2009 4:55:07 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.41 Y 16045 2164 l.13 120.67 3.670E-006 1.41 
M 94.61 Y 1164 1667 1.20 191. 01 9.683E-005 6.49 2.33 
m 98.56 Y 2874 2682 1.21 198.89 1.144E-004 5.51 

103.34 Y 1085 1750 2.01 208.46 1.362E-004 6.63 
111.14 Y 595 1512 1. 45 224,03 1.713E-004 10.55 

M 125.21 Y 226 846 1.12 252.14 2.2B4E-004 12 .40 0.64 
m 129.26 Y 2939 694 1.13 260.25 2.42SE-004 5.13 
M 144.29 Y 228 534 1. 06 290.28 2.860E-004 35.96 2.90 
m 148.54 Y 261 1052 1. 06 298.77 2.9S7E-004 21.71 

179.18 Y 65 399 0.50 360.00 3.325E-004 45.16 
M 203.50 Y 403 283 1.10 408.59 3.329E-004 11 ,67 0,54 
m 207.97 Y 746 330 1.11 417.54 3.313E-004 10.14 
M 332.88 Y 405 174 1. 29 667,13 2. 4l0E- 004 16.16 0.42 
m 335.69 Y 105 157 1.29 672.74 2.391E-004 19.78 
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Energy ID Net peak Cont.inuum FWHM Peak Peak Net Area Fit 
(keY) Area Counts :keV) centroid Efficiency %Dncert. 

345.04 y 337 151 1.40 691. 43 2. 332E- 004 7.85 
M 375.03 Y 956 105 1.19 751.37 2.157E-004 7.06 1. 23 
m 380.21 Y 189 90 1.19 761.72 2.129E-004 10.12 
m 382.72 Y 172 82 1.19 766.72 2. 116E- 004 10.25 

392.92 Y 353 72 1. 65 787.12 2.064E-004 6.72 
413.72 Y 982 39 1. 36 828.68 1. 967E-004 3.54 
422.60 Y 64 36 1. 03 846.43 1.929E-004 18.99 
451. 48 Y 141 27 1.36 904.13 1. 817E-004 10.44 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 02 +/- 0.01 

y = Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass Ig) Uncorrected Mass (g) 

Pu-239 1.49E+OOO +- 9.09E-002 9.04E-001 +- 2.79B-002 

Beta: 1.03E+002 +- 1.35E+001 Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 6.88E-001 +- 4.12E-002 
203.55 7.62B-001 +- 9.03E-002 
375.05 1. 02E+00O +- 7.47E-002 
413.71 1.22E+OOO +- 5.05E-002 
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------ ------ ------ --------------------1 
1 Segment 5 Results 
1 - --- 

1--

Segment: 5 Detector: DET01 Position, 5 

C:\Canberra\NDA2k\Data\00000198 CNTR0001_DCAT0002 PROCOOAG ANLZ0003_P005_S005 


Acquisition Start: 12/18/2008 10,05,04 A}! 

Elapsed Live Time, 116.95 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9: 40: 51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136. 00 
SE-75 264.66 0.454 +/- 0.0068 
SE-75 279.54 0.458 +/- 0.0078 
SE··75 400.66 0.514 +/- 0.0107 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings .** 
Peak Fit Test failed, some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on, 2/2/2009 4:55:10 PM 

Peak Analysis ~rom Channel, 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.42 Y 14117 2133 1.12 120.68 9.742E-005 l. 47 
M 94.64 1279 2208 1.33 191. 06 2.230E-004 6.31 4.18 
m 98.64 Y 4386 3220 1. 34 199.05 2.354E-004 5.10 

103.43 Y 2460 2412 l. 86 208.63 2.495E-004 3.80 
M 111.02 1662 1292 1. 40 223.80 2.697E-004 7.29 10.73 
m 114.70 Y 1165 1472 1. 41 231.14 2.787E-004 7.73 
m 116.69 Y 1405 1401 1. 41 235.13 2.833E-004 7.10 
m 120.67 Y 282 1295 1. 42 243.09 2.920E-004 11.72 
m 125.21 Y 346 1227 1. 43 252.15 3.010E-004 10.51 
m 129.27 Y 2746 1121 1. 43 260.27 3.085E-004 6.65 

148.48 Y 135 940 0.97 298.65 3.367E-004 35.37 
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Energy 
!keV} 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
cent.roid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

M 
m 

M 
m 
m 
m 

M 
m 
m 

195.47 
203.55 Y 
20B.00 Y 
255.06 
311. SS Y 
332.76 Y 
335.82 Y 
341. 52 Y 
344.96 
368.43 Y 
375.03 Y 
380.20 
382.73 
392.96 
413 .72 Y 
422.53 
451. 39 
662.24 Y 
722.19 Y 

195 
568 

1081 
132 
165 
915 
331 
132 
921 
360 

2571 
500 
445 
864 

2480 
170 
300 

84 
35 

644 
593 
666 
454 
294 
191 
204 
180 
174 
233 
165 
125 
107 
134 

69 
56 
40 
17 
11 

1. 04 
1.13 
1.14 
0.98 
1. 59 
1. 33 
1.33 
1. 34 
1.34 
1. 81 
1.24 
1.25 
1.25 
1. 43 
1. 38 
1. 38 
1.44 
1.55 
1. 39 

392.55 
408.70 
417.60 
511.64 
625.18 
666.90 
673.02 
684.40 
691.28 
738.18 
751.36 
761.69 
766.75 
787.18 
828.67 
846.28 
903.95 

1325.29 
1445.09 

3.617E-004 
3.614E-004 
3.609E-004 
3.434E-004 
3.093E-004 
2.966E-004 
2.947E~004 

2. 913E~004 
2.892E-004 
2.756E-004 
2.718E-004 
2.690E-004 
2.676E-004 
2.620E-004 
2.512E-004 
2.468E 004 
2.331E 004 
1.656E-004 
1. 537E-004 

20.78 
5.18 
3.56 

27.09 
18.27 
6.64 
8.46 

12.78 
6.47 
8.66 
2.23 
4.80 
5.04 
4.21 
2.37 

10.20 
6.87 

13.50 
22.73 

1.82 

1.16 

2.19 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/ 0.01 

y 

M 
m 
F 
? 

Peak Identified by NID 
First peak in a multiplet region 
Other peak in a multiplet region 
Fitted singlet 
Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.99E+000 +- 2.44E-OOI 1.12E+000 +- 2.62E-002 

Beta: 3.10E+002 +- 1.41E+OOI Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 5.05E-001 +- 3.75E-002 
203.55 9.89E-GOI +- S.54B-002 
375.05 2.18E+OOO + 6.39E-002 
413.71 2.41E+OOO + 7.65E·002 
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1----------- --------1 
1
1-----

Segment 6 Results 1

--------1 
Segment: 6 Detector: DETO 1 Pos i tion: 6 
C:\Canberra\NDA2k\Data\00000198_CNTR0001_DCAT0002 PROCOOAG ANLZ0003 P006 8006 

Acquisition Start: 12/18/2008 10:09:16 AM 
Elapsed Live Time: 116.85 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

136.00 0.342 +/- 0.0055 
8E-75 264.66 0.441 +/- 0.0066 
SE-75 279.54 0.449 +/ 0.0076 
SE-75 400.66 0.493 +/ - 0.0104 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********.*.*********** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed! some peak's fit chi square exceeds limit of 3.0 

Peak Analysis Performed on: 2/2/2009 4:55:13 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Cant inuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keVl centroid Efficiency %Uncert. 

49.07 394 2194 1. 08 100.00 1.196E-007 18.77 
59.41 Y ll851 1972 1.10 120.67 2.309E-006 1. 54 

M 94.68 Y 1552 1770 1.56 191.14 l.l84E-004 5.21 7.59 
m 98.68 Y 5529 2183 1. 57 199.13 1.427E-004 4.10 
m 100.83 Y 684 2220 1. 58 203.43 1.562E-004 7.98 
m 103.51 Y 4007 1904 1.58 208.79 1. 729E-004 4.01 
M 111.12 Y 1657 1287 1.40 224.00 2.198E-004 3.13 11. 45 
m 114.75 Y ll94 1581 1. 40 231. 24 2.411E-004 3.62 
m 116.70 Y 1510 1484 1. 41 235.14 2.522E-004 3.12 
m 120.48 Y 435 1223 1. 41 242.70 2.727E-004 5.84 
m 125.21 Y 307 1236 1.42 252.14 2.964E-004 7.46 



--------

Pe'ak Andlysis Report for LL85234284 2/2/2009 Page 13 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) A.rea Counts (keV) centroid Efficiency %Uncert. 

m 129.28 Y 2517 1108 1.43 260.29 3.150E-004 :2.65 
M 144.27 Y 120 824 0.95 290.24 3.694E-004 19.38 1. 49 
m 148.68 Y 125 710 0.96 299.05 3.813E-004 18.88 
M 203.58 Y 640 699 1.15 408.76 4.186E-004 9.56 1.11 
m 207.99 Y 1133 606 1.15 417.56 4.164E-004 8.67 

255.38 Y ll2 437 1.17 512.27 3.784E-004 29.83 
311.75 Y 149 281 1.16 624.91 3.282E-004 18.92 

M 332.76 Y 984 212 1. 32 666.89 3.120E-004 6.57 1. 47 
m 335.75 Y 345 209 1. 33 672 . 88 3.09BE-004 8.31 
m 341.25 Y 142 207 1. 33 683.87 3.058E-004 12.31 
m 344.94 Y 1025 227 1. 34 691.24 3.031E-004 6.42 
M 366.93 Y 150 149 1. 25 735.17 2.887E-004 11.07 1.40 
m 368.59 Y 252 210 1. 25 738.50 2.876E-004 7.77 
m 375.04 Y 2895 185 1. 26 751.39 2.836E-004 2.13 
m 380.10 Y 577 156 1. 26 761.49 2.806E-004 4.53 
m 382.70 Y 521 148 1.27 766.68 2. 791E- 004 4.75 

392.86 Y 1022 132 1. 46 786.99 2.734E-004 3.82 
M 413.68 Y 2778 109 1. 26 828.59 2.627E-004 2.17 3.64 
m 422.51 Y 208 108 1. 27 846.25 2.584E-004 7.53 

451. 40 Y 334 51 1.27 903.98 2.459E-004 6.60 
55B.50 20 13 0.81 1117.99 2.10BE-004 35.B1 
662.17 Y 78 29 1. 59 1325.15 1. 873E- 004 16.22 
721.99 Y 50 8 2.05 1444.70 1.764E-004 16.69 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.03 +/- 0.01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? ; Adjacent peak noted 


Errors quoted at 1.000 Sigma 

Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Hass (g) Uncorrected Mass (9) 

Pu-239 S.66E+000 +- 2.21E-OOI 7.43E 001 + 1.90E-002 

Beta: 3.29E+002 +~ 9.80E+000 Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass {g} 

129.30 4.53E-001 +- 2.09E-002 
203.55 9.62E-001 +- 9.73E-002 
375.05 2.35E+OOO +- 6.86E-002 
413.71 2.58E+OOO +- 7. 89E-- 002 
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----------------------- II 
Segment 7 Results 

j------ ----,------ --------- ------------ ----------- ---I 
Segment: 7 Detector: DETOI Position: 7 
C: \ Canberra\NDA2k\Data \ 00 000 198_ CNTRO 0 Ol_DCATO 002 PROCOOAG_ANLZO 00 3 _P007_ 

Acquisition Start: 12/18/2008 10:13:27 AM 
Elapsed Live Time: 118.09 sec Elapsed Real Time: 120.00 sec 

Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

136.00 0.404 +/- 0.0063 
SE-75 264.66 0.493 +/- 0.0073 
SE-75 279,54 0.489 +/ 0,0081 
SE-75 400.66 0,543 +/- 0,0111 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 4:55:16 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area 
(keVi Area Counts (keV) centroid Efficiency %Uncert. 

59,40 Y 6305 1299 1.14 120.65 4.614E-006 1.87 
M 94.66 532 1253 1.26 191.11 1. 314E-004 9,86 
m 98.63 Y 1899 1712 1.26 199.04 1.560E-004 7.77 

103.54 Y 1178 1232 1. 62 208,85 1.B71E-004 5.39 
111.09 386 1099 1. 49 223,93 2.347E-004 13.58 
129.35 Y 1042 641 1.14 260.42 3.344E-004 4.91 

M 203.50 Y 294 358 1.21 408.61 4.407E-004 14.52 
m 208.01 Y 544 387 1.21 417.61 4.374E-004 13.35 

311. 89 Y 76 175 1.15 625.20 3.193E-004 28,47 
M 332.71 Y 365 19B 1.29 666,80 2.994E-004 5.81 
m 335.78 Y 162 188 1. 29 672,92 2.966E-004 9.26 

345.06 344 193 1.23 691.47 2.88SE-004 8.33 
368.49 Y 162 137 0.90 738.30 2.698E-004 13.91 

M 375.01 Y 1185 113 1.32 751.33 2.651E-004 7.45 

S007 

Fit 

0.85 

0.68 

1. 74 

1.18 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 380.19 242 74 1.33 761.67 2.614E-004 9.81 

m 382.69 232 66 1. 33 766.67 2.S97E 004 9.67 


392 .85 406 69 1. 60 786.98 2.529E-004 6.09 
413.73 Y 1194 44 1. 35 828.69 2.401E-004 3.24 
422.49 83 59 1.14 846.20 2.353E-004 20.6'7 
451.36 135 30 1.15 903.89 2.207E-004 10.84 
662.02 Y 51 12 1. 57 1324.86 1.622E-004 17.79 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

Y - Peak Identified by NID 

M First peak in a rr.ultiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? ; Adjacent peak noted 


Errors quoted at 1. 000 sigrr.a 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass {g) Uncorrected Mass (g) 

Pu239 2.8SE+OOO +- 1.67E-001 2.44E-00I +- 1.OlE-002 

Beta: 3.61E+002 +- 1.32E+00I Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1. 77E-001 ,- 1.06E-002 
203.55 4.20E-GOI +- 6.188-002 
375.05 1.03E+OGO ,- 7.93E-002 
413.71 1. 21E+000 + 4.72E-002 
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1-- ---------- ----------------------- --- --- --- -- ------ --I 
1 Segment 8 Results I 

1--- --- -- -------------------------- --------1 
Segment: 8 Detector: DETOI Position: 8 
C:\Canberra\NDA2k\Data\OOOOOI98 CNTROOCl_DCATC002 PROCOOAG ANLZ0003 P008 S008 

Acquisition Start: 12/18/2008 10:17:39 AM 

Elapsed Live Time: 118.82 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23_8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 O. 
SE-75 264.66 0.422 +/ 0.0063 
SE-75 279.54 0_425 +/- 0.0072 
SE-75 400.66 0.474 +/- 0.0099 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 4:55:20 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.41 y 3609 729 1.14 120.66 8.B86E-005 2.27 
M 94.54 150 669 1.04 190.86 2.217E~004 14.07 0.98 
m 98.62 479 839 1. 05 199.02 2.344E-004 6.38 

129.35 Y 489 660 1.17 260.43 3.050E-004 10.42 
M 203.56 Y 72 142 1. 09 408.72 3.482E-004 20.56 1.12 
m 207.86 y 128 130 1.10 417.31 3.474E~OO4 15.92 

332.97 54 96 1. 06 667.31 2.B36E-004 31. 71 
344.77 56 57 1. 02 690.90 2.769E-004 23.59 
374.96 Y 140 125 1. 34 751. 22 2_605E-004 1B.10 
392.97 65 26 1.42 787.21 2. 513E- 004 17.19 
413.74 Y 160 23 1. 20 828.72 2.412E-004 9.29 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 01 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region" 
F Fitted singlet 
7 Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULil 

Nuclide Corrected Mass Ig) Uncorrected Mass (g) 

1.92E-OOl +- 2.S6E-002 

Beta, 9. 58E+001 + 2. 62E+001 Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction; 4 


Energy Mass Igi 


129.30 9.09E-002 + 1.OOE-002 
203.55 1.31E~OOl + 2.70E-002 
375.85 1.23E-OOl + 2.2SE-002 
413.71 1. 62E~OOl +- 1.53E-002 
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1--- --- --- --- --- --------- -- ---.--- -- --- --- --- --. ---, 
1 Segment 9 Results I 
1-------------------------------------------------------,·---------------1 
Segment: 9 Detector: DETOI Position: 9 
C:\Canberra\NDA2k\Data\00000198_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 P009_S009 

Acquisition Start: 12/18/2008 10:21:50 AM 
Elapsed Live Time: 118,93 sec Elapsed Real Time: 120,00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

--- --.
SE-75 136,00 0,309 +/- 0,0050 
SE-75 264,66 0,402 +/- 0,0060 
SE-75 279,54 0,405 +/ 0.0069 
SE-75 400,66 0,461 +/- 0,0097 

ErrQrs quoted at 1,000 sigma 

*********************** Peak Analysis Results 

Peak Analysis Performed on: 2/2/2009 4:55:23 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3,00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert, 

59.43 Y 4228 710 1.11 120,70 l,214E-005 2.09 
M 94,70 191 589 1. 47 191,18 1,546E-004 19,54 2,00 
m 98,63 Y 631 715 1. 48 199,04 1. 741E-004 15,42 
m 103.26 Y 222 575 1.49 208,28 1,961E-OG4 17,33 

111.17 75 421 0.92 224.10 2,306E-004 41.47 
129.32 Y 562 296 1. 08 260,37 2,909E-004 6,28 

M 203,43 Y 71 135 1.17 408,46 3.501E-004 15,60 0,57 
m 207.97 Y 122 155 1.18 417 ..53 3,487E-004 10,89 

345.08 25 50 1. 08 691,51 2,754E-004 45,96 
374.89 Y 119 34 1.20 751.08 2,61713-004 11,89 
392 ,88 35 22 0,96 787,02 2,S40E-004 25.89 
413,67 Y 84 16 1. 25 828,58 2,458E-004 13 .12 

Reference Peak Correction factor (from 2234,4 keV peakl is 1. 01 +/ 0,01 

Y Peak ldent if ied by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1. 000 sigma 
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***************** Self Absorption Correction Results 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) uncorrected Mass Ig) 

Pu-239 correction not done - 1.04E-001 +- 5.57E-003 

Beta: -3.05E+001 + 2.17E+001 Alpha: 1.00E+OOO +- O.ODE+DDO 
Number of energy lines used in attempted correction: 4 

Energy Mass (g) 
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) ------ -- --- --- --- ---- ---I 
Segment 10 Results1--- -------- --- ---- --- ------------ ------------------) 

Segment: 10 Detector: DETOI Position: 10 
C: \Canberra\NDA2k\Data\00000198 CNTROOOl_DCAT0002 PROCOOAG__ANLZ0003 POlO_SOlO 

Acquisition Start: 12/18/2008 10: 26: 01 AM 
Elapsed Live Time: 118_83 sec Elapsed Real Time: 120 _00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten, 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

136_00 0.CJ2i-:;/O.0051 
SE-75 264_66 0.416 +/- 0.0062 
SE-75 279_54 0.429 +/- 0.0072 
SE-75 400.66 0.464 +/ 0.0097 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 4:55:26 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity; 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.42 Y 6577 753 1.11 120.68 5.673E--006 1. 75 
M 94.65 298 530 1. 51 191.08 1.204E-004 13.53 6.00 
m 98.61 Y 975 748 1.51 199.00 1.423E·-004 10.08 
m 103.12 y 412 582 1. 52 208.00 1.681E-004 10.99 
M 111. 07 280 336 1. 31 223.90 2.139E-004 7.21 2.20 
m 114.81 Y 178 477 1.32 231.38 2.350E-004 10.26 

129.32 Y 847 246 1.15 260.37 3.091E-004 4.48 
148.52 Y 67 254 0.82 298.72 3.820E-004 37.09 

M 203.63 Y 73 128 1. 03 408.85 4.366E-004 15.22 1.66 
m 208.02 Y 226 112 1. 04 417.63 4.344E-004 7.39 

332.49 Y 39 63 1.18 666.36 3.005E-004 34.47 
344.94 72 33 1. 62 691.24 2.881E-004 16.81 
374.97 Y 174 40 1. 39 751.24 2. 615E-· 004 9.51 
393.06 63 18 1.10 787.39 2.47SE-004 16.43 
413 .62 Y 145 15 1. 48 828.48 2.336E-004 9.32 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
~I First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 
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Errors quoted at 1.000 sigma 

*T*************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis 
Beta is tOQ small (negative or le

Error 16: 
ss than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass {g) Uncorrected Mass (gl 

PU-239 correction not done - 1.47E-OOl + 6.32E-003 

Beta: -8.64E+OOO +- 1.81E+OOl Alpha: 1,OOE+OOO +- O.OOE+OOO 
Number of energy lines used in attempted correction: 4 

Energy Mass (gl 
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1-------- --- --- --- ----- ---- ------.- I 
1 Segment 11 Results 1
1- ---------------------- ------------- --------- --- ------------ -! 

Segment: 11 Detector: DET01 position: 11 
C:\Canberra\NDA2k\Data\00000198_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P011_S011 

Acquisition Start: 12/18/2008 10:30:13 AM 

Elapsed Live Time: 118.85 sec Elapsed Real Time: 120.00 sec 


~******************** Transmission Results *****.* ••• **.******.**.*** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

-75 136.00 o . 382-+T~---O:-OO60

SE 75 264.66 0.476 +/- 0.0071 
SE-75 279.54 0.484 +/- 0.0080 
SE-75 400.66 0.541 +/- 0.0110 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results ********************.** 

Peak Analysis Performed on: 2/2/2009 4:55:29 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity; 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.43 y 6941 708 1.11 120.71 6.227E-006 1. 71 
M 94.63 Y 372 449 1. 38 191.04 1.424E-004 10.19 7.85 
m 98.60 Y 1104 647 1. 39 198.98 1. 668E-004 7.51 
m 103.21 Y 419 526 1.40 208.18 1.952E-004 8.57 
M 111.03 Y 224 356 1. 33 223.82 2.423E-004 28.17 1.56 
m 114.68 Y 154 561 1.33 231.11 2.630E-004 26.44 

129.36 Y 831 336 1.21 260.45 3.344E-004 4.89 
M 203.55 Y 119 94 1.07 408.70 4.285E-004 16.58 0.41 
m 208.01 Y 282 116 1.08 417.61 4.2S7E-004 14 .46 

332.85 Y 77 70 1. 46 667.07 3.074E-004 20.50 
345.07 Y 50 45 1.15 691. 49 2.977E-004 24.65 
375.10 Y 201 26 1.26 751.51 2.764E-004 8.18 
393.04 Y 65 27 1. 26 787.35 2.6S2E-004 17.63 
413.81 Y 130 30 1.40 828.86 2.534E-004 11.11 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/ 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mt:ltiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU-239 1.SOE-OOl +- 1.56E-002 1,45E-OOl +- 6.20E-003 

Beta: 6.88E+OOO +- 1.7lE+OOl Alpha: 1,QOE+OOQ + O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (gl 


129.30 1.4lE-OOl +- 8.22E-003 
203.55 1.75E-OOl +- 2.93E-002 
375.05 1.67E-OOl +- 1.41E 002 
413.71 1.25E-001 +- 1.41E-002 
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1--------------- --------- -------- --------- ------- --------------1 
I Segment 12 Results 1 

1----- - ------- ------- --------- ----------------------------- -I 

Segment: 12 Detector: DET01 position: 12 
C: \Canberra \NDA2k\Data \00000198_CNTROOO 1_DCAT0002 PROCOOAG ANLZ0003_P012_S012 

Acquisition Start: 12/18/2008 10:34:24 AM 
Elapsed Live Time: 118.92 sec Elapsed Real Time: 120.00 sec 

----_ ....._-_........_.-- ... _-- ....._. 

********************* Transmission Results ************************** 

Calibration Description: S5 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.387 1 
SE-75 264.66 0.479 +/- 0.0071 
SE-75 279.54 0.487 +/ 0.0080 
SE-75 400.66 0.521 +/. 0.0107 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 4:55:32 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.44 Y 6056 706 1.10 120.71 2.151E-004 1. 80 
M 94.69 322 396 1. 30 191.16 2.558E-004 12.10 3.25 
m 98.66 Y 866 635 1. 31 199.10 2.637E-004 8.94 
m 103.12 Y 356 555 1. 32 208.01 2.726E-004 9.88 

129.33 Y 628 278 1.09 260.39 3.184E-004 5.72 
144 .17 41 187 0.60 290.05 3.3801':-004 51.45 

M 203.57 Y 87 71 1. 02 408.73 3.677E-004 21.66 0.66 
m 207.96 Y 211 81 1. 03 417.50 3.674E-004 19.19 

332.70 Y 36 57 1. 26 666.77 3.075E-004 36.18 
344.95 60 33 1.24 691.26 3.001E-004 19.21 
375.03 Y 163 31 1.34 751.35 2.831E-004 9.47 
392.73 45 20 1. 34 786.73 2.736E-004 21.27 
413.78 Y 108 15 1.14 828.80 2.635E-004 11.22 
451. 8 0 29 9 1.23 904.77 2.470E-004 24.06 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 01 +/- 0.01 

Y Peak Identified by NID 
M - First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at LOOO sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correc~ion model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.16E-OOl +- 1.33E-002 1.14E-OOl + S.61E-003 

Beta, 3.64E+000 + 1.92E+OOl Alpha, 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 1.UE-OOl +- 7.63E 003 

203.S5 1.49E-001 + 3.2SE-002 

375.05 1.33E-001 + 1.29E-002 
413.71 9.99E-002 +- 1.1SE-002 
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1-- --- --------------------------- - --- --- ---- ----I 
1 Segment 13 Results 1 
1 ---- ---- - -------- ---------------1 

Segment: 13 Detector: DETOI position: 13 
C:\Canberra\NDA2k\Data\00000198_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P013_S013 

ACquisition Start: 12i18/2008 10:38:36 AM 
Elapsed Live Time: 118.95 seC Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: S5 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40: 51 AM 

Nuclide Energy Transmission Ratio 

-----.-~ ----- -"-8E-75 136.00 0.303 +/ - 0.0049 
8E-75 264.66 0.392 +/ - 0.0059 
8E-75 279.54 0.401 +/- 0.0068 
SE-75 400.66 0.446 +/- 0.0095 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 4:55:36 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.43 y 5775 662 1.09 120.71 1. 628E-004 1.82 
M 94.69 222 370 1.50 191.15 2.372E-004 14.30 4.23 
m 98.61 Y 830 535 1.50 199.00 2.452E-004 10.37 
m 103.21 Y 350 435 1.51 208.18 2.541E-004 11.30 
M 125.22 Y 72 187 1. 00 252.17 2.899E-004 16.40 2.03 
m 129.32 Y 653 183 1. 01 260.36 2.951E-004 4.36 
M 203.33 Y 68 92 1. 16 408.26 3.346E-004 24.99 0.46 
m 207.97 Y 179 88 1.17 417.53 3.341E-004 21.13 

332.73 Y 40 43 1.40 666.83 2.796E-004 29.29 
345.17 37 30 0.63 691.70 2.730E-004 26.89 
375.06 Y 129 23 1.39 751. 43 2.575E-004 10.53 
392.98 64 8 1. 31 787.24 2.486E-004 14 .20 
413.77 Y 124 14 1.48 828.79 2.3918-004 10.18 
451.53 19 7 1.35 904.24 2.233E-004 30.38 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 01 +1- 0.01 

y Peak Identified by NID 
M = First peak in a multiplet region 
m ether peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower l~mit) 

Absorption correction model: FULL) 

Nuclide corrected Mass (9) Uncorrected Mass (9) 

Pu-239 - correction not done 1.24E-OOl + 5.37E-0:J3 

Beta: -7.13E+OOO +- 1.77E+OOl Alpha: 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in atte~pted correction: 4 


Energy Mass (gl 
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1------ ------- ------ ------ ------1 
Segment 14 ResultsI 1 

1-- ---------- ----------------- -- -- I 

Segment: 14 Detector: DET01 Position: 14 
C:\Canberra\NDA2k\Data\00000198_CNTR0001 DCAT0002_PROCOOAG_AMLZ0003_P014_S014 

Acquisition Start: 12/18/2008 10:42:47 AM 

Elapsed Live Time: 118.98 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

N"clide Energy Transmission Ratio 

136.00 O. 375--:;-;::-0: 0059
SE·75 264.66 0.464 +/- 0.0069 
SE-75 279.54 0.474 +/- 0.0078 
SE-·75 400.66 0.510 +/- 0.0105 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 4:55:39 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV, centroid Efficiency %Uncert, 

59.45 Y 5943 580 1. 05 120.74 5.870E-006 1. 79 
M 94.58 Y 254 313 1.41 190.94 1.382E-004 13.50 3.28 
m 98.57 Y 785 375 1. 41 198.92 1. 623E- 004 11.09 
m 101.00 Y 137 339 l.42 203.77 1.770E-004 16.41 
m 103.31 Y 314 262 1.42 208.39 1.911E-004 11. 95 

110.95 Y 97 354 1.26 223.65 2.362E-004 31. 24 
M 125.15 Y 103 198 1.02 252.04 3.092E-004 12.27 1.11 
m 129.25 Y 606 184 1. 03 260.22 3.267E-004 4.50 

148.62 Y 39 141 0.92 298.94 3.877E-004 46.61 
M 203.54 Y 71 82 0.94 408.68 4.137E-004 20.83 0.69 
m 208.03 Y 154 92 0.95 417.66 4.105E-004 18.13 

332.65 Y 31 33 1.16 666.67 2.857E-004 32.77 
345.00 Y 43 28 0.98 691.36 2.7S4E-004 23.98 
375.10 Y 111 26 1.43 751. 51 2.S32E-004 11.80 
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Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

393.21 y 41 20 0.91 787.69 2.415£-004 22.49 
413.72 Y 131 15 1. 29 828.69 2.299E-004 10.03 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 01 +/- 0.01 

y Peak Identified by N1D 

M = First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.24E-001 +- 1.47E-002 1.09£-001 +- 4.81E-003 

Beta, 2.1SE+001 +- 1.BSE+001 Alpha, 1.00E+000 +- O.OOE.OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 1.0SE-001 +- 5.82E-003 
203.55 1.09E-001 +- 2.28E~002 

375.05 1.01E-ODl +- 1.21E-002 
413.71 1. 39E-001 +- 1 .42E~ 002 
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1-- ----------------------- ------ ---
1 Segment 15 Results 
1- -- -- --- --- -- -- -- -- ---------------- 
Segment: 15 Detector: DETOI position: 15 
C: \Canberra \NDA2k\Data \ 000 0019 8_CNTROOOl_DCATO 002_PROCOOAG __ANLZO 00 3 __ POlS_ 

Acquisition Start: 12/18/2008 10:46:59 AM 
Elapsed Live Time: 119_12 sec Elapsed Real Time: 120.00 sec 

Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

136.00 G.615 +/- 0.0092 
SE-75 264.66 0.688 +/-- 0.0100 
8E-75 279.54 0.682 +/- 0.0108 
SE-75 400.66 0.714 +/- 0.0136 

8rrors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 4:55:42 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


8nergy ID Net Peak Continuum FWHt4 Peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.41 y 3545 387 1.14 120.67 6.1738-006 2.15 
M 98.63 Y 309 319 1.11 199.04 1. 893E-004 6.90 
m 103.09 Y 165 267 1.12 207.95 2.2158-004 9.17 
M 125.20 Y 46 128 1. 03 252.14 3.627E-004 21.13 

129.33 Y 337 122 1. 04 260.38 3.8318-004 6.06'" 208.00 Y 89 67 1. 07 417.59 4.628E-004 16.81 
413.70 Y 81 4 1. 23 828.65 2.4968-004 11.65 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
!" Fitted singlet 
? Adjacent peak noted 

Errors ~Joted at 1.000 sigma 

se1 5 

Fit 

3.67 

0.51 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (gl Uncorrected Mass (g) 


Pu-239 9.87E-002 +- 1.73E-002 S.34E-002 +- 3.23E-003 


Beta: 8.83E+OOI +- 2.58E+OO1 Alpha: 1. OOE+OOO + O.OOE+OOO 

Number of energy lines used in correction: 2 


Energy Mass (g) 


129.30 4.99E-002 +- 3.43E-003 
413.71 7.97E-002 +- 9.44E-003 
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1--- ----------------- -I 
Segment 16 Results1 1

1- ---- --------------. 1 

Segment: 16 Detector: DETOI Position: 16 
C:\Canberra\NDA2k\Data\00000198_CNTR0001~DCAT0002 PROCOOAG~ANLZ0003 P016_S016 

Acquisition Start: 12/18/2008 10:51:10 AN 
Elapsed Live Time: 119.26 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o. 758··~-+j~o.611i-
SE-7S 264.66 0.807 +/ 0.0117 
SE-75 279.54 0.802 +/- 0.0125 
SE-7S 400.66 0.813 +/- 0.0152 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 4:55:47 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Pit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.47 y 992 186 1.07 120.79 1.346E-004 3.90 
98.72 117 150 0.86 199.21 1.877E-004 17.61 

129.31 Y 79 118 1.14 260.35 2.241E- 004 23.27 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +i- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F ~ Fitted singlet 
7 Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results 

Self Absorpt.ion Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

****************** 

Absorption correction model: FULL 
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1-------
1 

1 

Sum of Segment NID 
Category: Segmented 

Results 

1 

C:\Canberra\NDA2k\Data\00000198 CNTROOOI DCAT0002 PROCOOAK.CNF 


-----....~....--- 

***************** Self Absorption Correction Results ****************** 

Absorption correction model~ 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

1.91E+001 +- 3.94E-001 5.89E-001 + 1.79E-002 

Beta: 4.29E+OOl +- 1.21E+001 Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction; 4 


Er.ergy Mass (g) 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


............_-
n on Fe < 002 +/- 2.3% < 1.S04E-006 < 1.719E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 2.022E-OOl +1- 12.7% 8.1S4E-006 3.195E-Oll 
Al-26 < 2.991E-002 +/- 15.2% < 1.206E-006 < 1.573E-006 
K-40 < 4.728E-001 +/- 5.6% < 1.907E 005 < 7.376E-002 
Co-57 2 536E-001 +/- 12.3% 1.023E-005 2.967E-Oll 
Co-60 < 5.304E-002 +/- 2.0% < 2.U9E-D06 < 4.652E-Oll 
Se-75 < 7.936E-002 +/- 1.9% < 3.200E-006 < 5.460E-012 
Kr-85 < 1.017E+001 +/- 3.2% < 4.101E-004 < 2.S63E-008 
Sr-90 1.2BBE-001 +/- 16.2% 5.19SE 006 9.341EOIO 
Sb-12S < 1.110E-001 +/- 2.1% < 4.4 7BE-006 < 1. 068E-010 
Ba-133 < 6.58SE-002 +/- 1.7% < 2.655[-006 < 2.601E-010 
Cs-134 < 2.801E-002 +/- 2.1% < 1.129E-006 < 2.137E-Oll 

? 	 Cs 137 1.288E-001 +/- 16.2% S.195E-006 1.469E-009 
Eu-152 < 1.270E-001 +/ - 3.8% < 5.120E-006 < 7.136E-010 
EU-154 < 1.440E-001 +/- 2.1% < 5.806E-006 < S.400E-010 
Ho-166m < 3.9B9E-002 +/- 3.7% < 1.60BE-006 < 2.21BE-008 
Bi-207 < 2.757E-002 +/- 2.1% < 1. 112E- 006 < 5.017E-010 
Pb-210 < 1.213E+004 +/- 309.7% < 4.B92E-001 < 1.S77E-004 
Ra-226 < S.867E-002 +/- 3.0% < 2.366E-006 < 5.867E008 
Ac-227 < 2.809E-001 +/- S.3%- < 1.133E-OOS < 3.848E-009 
Th-230 < 1.210E+002 +/- 8.6% < 4.878E-003 < 5.928E-003 
Pa-231 < 1.S00E+OOO +/- 11.3% < 6.0S0E 005 < 3.136E005 
Th-232 < 9.066E-002 +/- 2.0% < 3.655E-006 < B.168E-001 
U-232 < 9.168E-002 +/- 2.0% < 3.697E-006 < 4.24SE-009 
U-233 < 9.782E+OO2 +/- 2.7% < 3. 944E- 002 < 9.977E-002 
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Pa-234 < 2.183E-001 +/ 11.6% < 8.802E-006 
Pa-234m < 1.968E+002 +/ 2.1% < 7.933E-003 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 9.272E-002 +/ 2.5% < 3.739E-006 < 4.237E-002 
Np-237 7.342E-001 +/ 13.1% 2.960E-005 1.028E-003 
Pu-238 < 6.038E+003 +/ 2.6% < 2.435E-001 < 3.490E-004 
U-238 < 4.387E+000 +/ 2.4% < 1.769E-004 < 1.290E+001 
Pu-239 1.202E+006 +/ 2.1% 4.846E+001 1.911E+001 
PU-239B 4.426E+005 +/ 1.5% 1.785E+001 7.036E+000 
U-239 < 8.945E+004 +/ 368.5% < 3.607E+000 
Pu-240 1.659E+004 +/ 45.8% 6.688E-001 7.215E-002 
Am-241 9.612E+004 +/ 7.3% 3.876E+000 2.768E-002 
Am-241B 9.190E+004 +/ 5.3% 3.706E+000 2.647E-002 
Pu-241 5.386E+005 +/ 13.9% 2.172E+001 5.181E-003 
Pu-241B 9.297E+005 +/ 2.9% 3.749E+001 8.944E-003 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.791E-001 +/ 2.2% < 1.126E-005 < 1. 382E-006 
Cm-243 < 3.068E-001 +/ 3.3% < 1. 237E-005 < 5.890E-009 
Cm-244 < 3.283E+004 +/ 14.2% < 1.324E+000 < 4.006E-004 
Cm-245 < 5.583E-001 +/ 7.7% < 2.251E-005 < 3.210E-006 
Cm-247 < 4.299E-002 +/ 8.5% < 1. 734E-006 < 4.600E-004 
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Nuclide 

Cf-251 

? 
X 

• 
< 

Total Activity 
(uCi) 

%Error concentration 
(uCi/g) 

Mass 
g 

< 

< 
4.986B-002 
3.176B-OOI 

+/
+/ 5.6% 

< 

< 

2. 6 
L281E-005 

< 

< 

1.207B-008 
1. 985E-007 

Nuclide is part of an undetermined solution 
Nuclide rejected by the interference analysis 
Nuclide was manually edited 
MDA 

Half life too short for MDA calculation 

Brrors quoted at 1,QOO sigma 
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1  ------------1 
Summed Segment Spectra Results 	 11 

Category: Segmented1 	 I
1-------------	 ------- -I 

C: \Canberra \NDA2k\Data \ 00000198_CNTR0001_DCAT0002_PROCOOAI . CNF 

Elapsed Live Time: 117.84 sec Elapsed Real Time: 120.00 sec 

*****************~*****+ NID/MDA Results **************************** 

Nuclide Total Activity %-Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 7.641E-002 +/- 1.1 < 3.081E-006 < 3.523E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 3.415E-001 +/ 11.0% 1. 3 77E- 005 5.395E-011 
Al-26 < 8.152E-002 +/- 7.8% < 3.287E-006 < 4.288£-006 
K-40 1.304E+00O +/- 19.2% 5.259E-005 2.034E-001 
Co-57 < 3.996E-OOI +/- 1,B% < 1.611£-005 < 4.676E-Oll 
Co-60 2.163E-001 +/- 11.5% 8.722E-006 1. 897E-OI0 
Se-75 < 2.719E-001 +/- 1.1% < 1.096E-005 < 1.871E-Oll 
Kr-85 < 2.768E+OO1 +/- 2.5% < 1 .1l6E- 003 < 6.975E-008 
Sr-90 1. 293E-001 +/ 57.3% 5.214E-006 9.374£-010 
Sb-125 < 3.636£-001 +/- 1. 4% < 1.466E-005 < 3.498E-010 
Ba-133 < 2.227E-001 +/ 1. 0% < 8.981E-006 < B.798E-010 
Cs-134 < 7.867E-002 +/- 0.9% < 3.172E-006 < 6.003E-Oll 
Cs-137 1.293E-001 +/- 57.3% S.214E-006 1.474E-009 
Eu-152 < 3.56/E-001 +/- 2.1% < 1.438E-005 < 2.005E-009 
Eu-154 < 4.41BE-001 +/- 1. 5% < 1.782E-005 < 1.657E-009 
Ho-166m < 1.279E-001 +/- 1.7% < S.lS9E-006 < 7.113E-008 
Bi-207 < 7.707E-002 +/- 1.0% < 3.108E-006 < 1.403E-009 
Pb-2l0 < B.390E+OO3 +/- 11.9% < 3.383E-001 < 1.091E-004 
Ra-226 < 1.871E-OOI +/- 1. 4% < 7.S46E-006 < 1.871E-007 
Ac-227 < 9.493E-001 +/ - 8.2% < 3.828E-005 < 1.301E-008 
Th-230 < 4.892E+002 +/- 8.3% < 1.973E-002 < 2.397E-002 
Pa-231 < 5.288E+OOO +/- 11.1% < 2.132E-004 < 1.105E-004 
Th-232 < 3.494E-001 +/ 1. 9% < 1.409E-005 < 3.148E+00O 
U-232 < 3.685E-001 +/ 1. 3% < 1.486E-005 < 1. 706E~·008 
U-233 < 3.573E+003 +/- 1 .-,r::,g,. < 1.441E-001 < 3.645E-001 
Pa-234 < 4.868E-001 +/_. 12.n < 1.963E-005 
pa-234m < 5.S61E+002 +/- 1.5% < 2.243E-002 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

X 	 U-235 
Np-237 8.139E-001 +/ 17.5% 3.282E-005 1.139E-003 
Pu-238 < 2.131E+004 t I·· 1.5% < 8.595E-001 < 1.232E-003 
U-238 < 9.550E+000 +/- 1.6% < 3.8S1E-004 < 2.808E+OO1 
pu-239 1.058E+OO6 +! ~ 2.0% 4.267E+001 1. 683E+001 
Pu-239B 6.713E+005 +/- 1. 0% 2.707E+001 1. 067E+001 
11-239 < 2.130E+004 +/- 15.9% < 8.589E-001 

X 	 Pu-240 
Am-241 1.132E+OO5 +/- 13 .4% 4.563E+OOO 3.259E·OO2 
Am-241B 9.239E+004 +/- 3.1% 3.725E+000 2.661E-002 
Pu-241 6.100E+005 +/- 6.0% 2.460E+001 5.868E-003 
Pu-241B 8.426E+005 + /- 3.1% 3.397E+OO1 8.106E-003 
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Pu-242 < O.OOOE+OOO +/ ~. 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.032E+OOO +/ 1.2% < 4.161E-005 < S.108E-006 
Cm~·243 < I.064E+OOO +/ 3.0% < 4.292E-005 < 2.044E-008 
Cm-244 < :.O:SE+OO5 +/ 14.0% < 4.10SE+OOO < 1.242E-003 
Cm·· 245 < 1.889E+OOO +/ 7.4% < 7.61SE-005 < 1. 086E-005 
Cm-247 < 1.45SE~OOl +/ 8.4% < 5.86SE-OC6 < 1. 556E-003 
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Nuclide Total Act i vitY %Error concentration Mass 

(uCi) (uei/g) g 


< 1. +/ 3.2% < 6.985E-006 < 4.192E-OOe 
Cf 251 < 1.055£.000 +/- 5.3% < 4.254£··005 < 6.593£-007 

Nuclide is part of an undetermined solution 

x Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< - MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (9) Uncorrected Mass (g) 

Pu-239 1.68£.001 +- 3.39£-001 7.46£+000.- 7,54E-002 

Beta: 1.69E+002 +- 4.97E+000 Alpha: 1.00E+000 +- O,OOE.OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 4.76E+OOO • 1,10E-00I 
203.55 6.27E.000 .- 2,13E-00I 
375.05 1.06E+00I +- 1. 54E-00I 
413.71 1.16E+001 +- 1. 87£-001 
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1 - ----- ------- ------ ------- -----------------1 
1 Automated Independent Technical Review 1 

1-------------- --------------------------------- ---I 

Counter ID: SGS with Trans. Count Type: Assay - 55 Gal Galv 23.8 

Container ID: LL85234284 Assay Date: 12/18/2008 

Waste Matrix Code: 

Sequence Number: 198 


1-------------- -------- ------- -------- -------- --------------- - ----_··----1 
IData Combiner Analysis: 

1 Input combination 2: only Isotopics input data are valid. 
 I 
1 
I Source of results is undefined. 
1-------- ------- --------- ------ ------- ------ I 
DISPOSITION: 

1-- ---------- ----- ------ ------1 
IMGA Analysis: 1 

1 
1 Note: The measured and declared isotopics are inconsistent. I

1------ ------- -I 

DISPOSITION: 

IGa~m~-~~l~~i~~--- -- .. ---- -------- ----- - ------- ------- 1 

1 

1 Analysis Status: No errors. 

1 Ratio of Pu-239 414 to 129 keV line activities is above the limit of 
 2.50 ~fiff
1 Spectrum validity Check engine has suggested data review. 
1---- ------- -----,------------------- ------ --------- ------- -------- -----1 
DISPOSITION: 

1------ ------- -------- ------- ------- ------ - 1 


1 Segment Data Review: 1 

1 Segment: 1 OK 

1 Segment: 2 OK 1 

1 Segment: 3 OK 


Segment: 4 OK 

1 

1 

Segment: 5 OK I 

Segment: 6 OK 1
I Segment: 7 OK 


1 Segment: 8 OK 1 

1 Segment: 9 OK 1 

1 Segment: 10 OK 

1 Segment: 11 OK 1 


Segment: 12 OK

I Segment: 13 OK 1 

1 Segment: 14 OK 

1 Segment: 15 OK 1 

1 Segment: 16 OK 

1- -- ----- ------- --------------  - -----.-- -------1 
DISPOSITION: 

1----- --------------- ----- -- ------- - ------ ------ ----I 
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1- -- --------------- - - ---- ---------- --- -- - ------ -------- -I 

1 Miscellaneous: 
I I 
1- - - ---- -------- - --------------------1

1 

DISPOSITION: 

1--- -.-- --- - ------ -------------1 

Expert Review by: __ Date: .;(-3- 0 I---
------- - --------- ----.- - -----
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1----- -- -- -- - - - 1 

I Radioassay Data Sheet 1
1-- - -------- - - 1 

Engine Version: MMRes. Cmh. Vl.2 

Assay Instrument: SGS with Trar~s, Locati on; LLNL 

Analysis Method: CCP-TP-C19 Rev 4 Software Version: NDA 2000 V.4.0 

Item ID: LL85234284 Analysis Date: 12/18/2008 
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**************************** MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date ~ 12/18/08 
Low energy spectrum sensitivity 
High energy spectrum sensitivity 

30.0% 
10.0% 

Declared date ~ 

Total counts = 
12/18/08 
1.162E+006 

Pu g/cm2 " 0.3893 Cd g/cin2 1.8075 FWHM at 122 keY 612 eV 
QFIT = 1. 12 F'WHM at 208 keY 782 eV 
NQFIT = 1.01 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to pu-241 Err % weight %Err % weight %Err 

PU-238 0.000141 10.6 10.6 0.1261 11.5 0.01323 10.55 0.01436 11.45 
Pu-239 1.000000 0.0 1.0 894.4987 2.7 93.86970 0.13 93.79925 0.13 
Pu-240 0.063780 2.1 2.0 57.0508 3.2 5.98698 1. 97 5.98731 1.97 
Pu- 211 0.001118 2.6 2.3 1.0000 0.0 0.10494 2.52 0.17396 4.17 
Pu-242 (New alg. ) 0.2396( 11) 0.02515 ( 11i 0.02512 ( 10i 
Am-241 0.002707 1.5 1.2 2.4217 2.8 0.25414 1.46 0.25774 1.48 

pu-240 effective (meas. date) ~ 6.063 +/ 2.16% 
Am-241 separated about 25.529 +/- 0,485 years ago 
Am/Pu-241 weight ratio 2.42173 +/- 2.62% 

Messages: 

Lead x-rays detected. 
Calculations in MGAABS didn 1 t converge: results may be suspect. 

Notes : 	 * := Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by: 
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******************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument; SGS with Trans. 
Analysis Method: LLNL SGS Operating Procedure 
Item ID: LL85234255 

NID identified fiducial nuclide Pu-239 

Source of isotopics: MEASURED 


Net Weight 51200.0 g 
Pu mass 5.53E+OOO +
TRU Alpha Activity 5.08E-D01 +
TRU Activity Concentration 9.92E+003 +
Pu-239 Equivalent Activity 5.12E-001 +
Pu-239 FGE 5.20E+OOO +
Decay heat 1. 60E- 002 + 

Activity 
Nuclide Mass Activity Uncert. 

g Ci Ci 

SR90 <LLD <LLD O.OOE+OOO 
CS137 <LLD <LLD O.OOE+OOO 
U233 <LLD <LLD O.OOE+OOO 
U234 <LLD <LLD O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
PU238 4.99E-003 8.63E-002 1.7BE-002 
U238 <LLD <LLD O.OOE+OOO 
PU239 S.lBE+OOO 3.26E-001 6.65E-002 
PU240 3.32E-OOl 7.64E-002 1.S7E-002 
AM241 S.5SE-003 1.93E-002 8.03E-003 
PU241 6.07E-003 6.31E-001 1. 30E- 001 
PU242 1.25E-003 4.97E-006 1.15E-006 

Errors quoted at 1.000 sigma 

Date: 

fijt-<-F;>~ Date: 

yES 


Location:LLNL 
Software Version: NDA 2000 V.4.0 
Analysis Date: 12/18/2008 

1.06E+OOO 9 
7.10E-002 Ci 
1.39E+003 nCi/g 
7.07E-002 Ci 
1. 06E+000 g 
2.21E-003 W 

MDA 

Ci 


O.OOE+OOO 
1.30E-007 
3.82E-003 
O.OOE+OOO 
3.lIE-007 
3.8SE-007 
1. 41E-003 
1.07E-005 
5.33E-003 
1.25E-003 
5.42E-005 
1. 03E-002 
O.OOE+OOO 
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1------ -- ------- ------- -------- ---------- -------------------- -----1 
1 Automated Independent Technical Review 1 

1-- --------- -------- --------- -------------------- ---------- -------1 
Counter ID: SGS with Trans. Count Type: Assay 55 Gal Galv 23.8 

Container ID: LL85234255 Assay Date: 12/18/2008 

Waste Matrix code: 

Sequence Number: 201 

1--- ---------- ---------- ---------- ---------. ---------- ---------- --------1 
IData Combiner Analysis: 1 
IInput combination 7: only Isotop., Gamma U I and Gamma Pu input data are valid. 1 

1
I Results taken fram Quantitative Gamma data. i 
1 1 
1 Results comparison test passed. I
1-- --------- ------- -- ------- ---------- --------1 
DISPOSITION: 

.1- - -- ---------- ---------- ---I 

IMGA Analysis: 1 

I
I Note: The measured and declared isotopics are inconsistent. i
I ---------- ---------- --------------------------------- ---------- ----------1 
DISPOSITION: 

1--- ---------- ---------- ---------------------- .-------- ------1 
I Segment Data Review: 
I Segment: 1 OK I
I Segment: 2 OK 

Segment: 3 OK
I segment: 4 OK I 
I Segment: 5 OK I 
I Segment: 6 OK 

Segment: 7 OK 
I
I 

Segment: 8 OK I 
I Segment: 9 OK 
I Segment: 10 OK I
I Segment: 11 OK I 
I Segment: 12 OK 
I Segment: 13 OK I 
I Segment: 14 OK 

1- --~:~:~~; -~; -~~- ---------------------- -------- -- -- ------ I 
- I 

DISPOSITION: 



,
1-------- ------------- ---------1 
1 
 Miscellaneous: I 
1 1 


1 1


1--------- ----------- ---------1 
DISPOSITION: 

1-------------- -------------- - - ------------- --------------------------1 
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1-------------------------.- -.--.--.---
Radioassay Data Sheet 

1--·--------------------- -.-- ---- .--
Engine Version: NNRes, Cmb, V1,2 

Assay Instrument: SGS with Trans. Location:LLNL 
Analysis Method: CCP-TP-019 Rev 4 Software Version: NDA 2000 V.4,O 
Item ID: LL85234255 Date: 12/18/2008 

Net Weight 51200.0 g 
Pu mass 6.86E+OOO + 1.32E+OOO 9 
TRU Alpha Activity 6 .13E- 001 +. 8.77E-002 Ci 
TRU Activity Concentration 1.20E+OO4 +- 1.71E+OO3 nCi/g 
Pu-239 Equivalent Activity 6.1BE-OOI +- B.72E·OO2 Ci 
Pu-239 FGE 6.46E+OOO +- 1.31E+OOO 9 
Decay heat 1, 93E-002 +- 2.73E-003 W 

Activity 
Nuclide Mass Activity Uncert, MDA 

9 Ci Ci Ci 

SR90 <LLD <LLD O.OOE+OOO O.OOE+OOO 
CS137 <LLD <LLD O.OOE+OOO 5.88E-008 
U233 <LLD <LLD O.OOE+OOO 1.22E··OO3 
U234 <LLD <LLD O,OOE+QOO O.OOE+OOO 
U235 Q,OOE+OQO O,OOE+OOO O,OOE+OOO 9.68E-OOB 
NP237 O,OOE+OOO O.OOE+OOO O.OOE+OOO 2,6SE-007 
PU238 6,19E-003 1. 07E-OOI 2,21E-002 8,77E-004 
U238 <LLD <LLD O,OOE+OOO 3,18E·OO6 
FU239 6,44E+OOO 1,05E .. OOI 8,25E-002 3.31E-003 
PU240 4, DE-OOI 9,49E-002 1. 95E'OO2 7,77E-004 
AM241 1. 72E-003 5.96E-003 1.93E~OO3 4,51E·OO5 
PU241 7,S4E-003 7,84E-001 1. 62E-OOI 6.42E-003 
PU242 1.56E-003 6.l8E·C06 1.43E-006 O. OOE+OOO 

Errors quoted at 1. 000 sigma 

Date: __________________ 

Date: 
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**************************** MGA Results **************************** 

MGA version; MGA V9.63H CI 

Measurement date = 12/18/08 Declared date ; 12/18/08 
Low energy spectrum sensitivity 30.0% Total counts = 5.645E+005 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 ; 0.1421 Cd g/cm2 1.8533 FWHM at 122 t::eV 605 eV 
QFIT 1.04 FWHM at 208 keY 721 eV 
NQFIT = 1.00 

Isotope analysis at 
Isotope Relative %* * Relative %* Meas. date Decl. date 

to Pu··239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.000963 2.9 2.7 0.8216 3.9 0.09025 2.84 0.09793 3.08 
Pu-239 1.000000 0.0 1.3 853.5556 3.1 93.76012 0.17 93.68049 0.17 
Pu-240 0.064176 2.8 2.6 54.7774 3.9 6.01711 2.59 6.01685 2.59 
Pu-241 0.001172 3.1 2.8 1.0000 0.0 0.10985 3.05 0.18208 5.05 
Pu-242 (New alg. i 0.2065( 11) 0.02268 ( 11) 0.02266 ( 10 ) 
Am-241 0.001473 2.8 2.5 1.2574 3.8 0.13812 2.73 o . 13973 2.76 

Pu-240 effective (meas. date) = 6.283 +/- 2.78% 
Am-241 separated about 17.031 +/- 0.793 years ago 
Am/Pu-241 weight ratio ~ 1.25737 +/- 3.72% 

Messages: 

Lead x-rays detected. 
Calculations in MGAABS didn't converge: results may be suspect. 
Efficiency curvature boundary reached. 

Notes : 	 * = Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by; 	 Date; 
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1------------ ------- ------- ---------------- ----------------------- -i 
! NDA 2000 Assay Report 1 

i- ------- ---------------- ------- ---------------- ------- ------- ---I 

************************* Item Information ************************ 

Item ID: 1,1,85234255 Count Sequence Number: 201 
Operator: RHWM2 \ RH,IM 
Assay Start: 12/18/2008 1:50:01 PM 
Description 1; 101085234255 
Description 2: 
1Oocation:LLN1O 
Comment: 
Matrix Type: Lucite 
Container Type: 55 Gal Galv 23.8 
Weight: Gross; 75.0 kg Net: 51. 2 kg 
Container: Volume: 208.0 I Full : 100.0 % 
Density: 0.250 kg /1 

************************ System Configuration *********************** 

counter: SGS with Trans. 
Segments: Number: 16 Offset: o 
Scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: Assay - 55 Gal Galv 23.8 
Collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: 8e-75 Trans. o 

Errors quoted at 1.000 sigma 
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1-·--------- ------- -------- --------------- -------- ------- ------- -j 
Segment 1 Results 11 

1 ------ ----- ---------------- ------- - ------- ------- -I 

Segment: 1 Detector: DETOI Position: 1 
C:\Canberra\NDA2k\Data\00000201 CNTROOOl DCAT0002 PROCOOAG ANLZ0003 POOl 

Acquisition Start: 12/18/2008 1:52:04 PM 
Elapsed Live Time: 117.06 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9: 40: 51 AM 

Nuclide Energy Transmission Ratio 

o 0.119 +/ 0.0024 
SE-75 264.66 0.164 +/ 0.0028 
SE-75 279.54 0.163 +1- 0.0035 
SE-75 400.66 0.194 +/- 0.0055 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 2/2/2009 5:03:04 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.42 Y 15109 2273 1.12 120.68 4.082E-006 1.45 

M 94.65 Y 2081 2295 1. 45 191.08 7.278E-005 5.33 

m 98.58 Y 5266 3044 1. 46 198.93 8.434E-005 4.45 

m 100.68 Y 892 2870 1.46 203.13 9.054E-OOS 6.24 

m 103.77 Y 1556 2642 1.47 209.30 9.962E-005 5.02 


111.15 Y 965 2146 1. 50 224.05 1.206E-004 7.97 

M 125.23 Y 289 1264 1.11 252.19 1 ..S56E-004 10.91 

m 129.29 Y 5386 964 1.12 260.30 1. 641E-004 3.05 

M 144.22 Y 326 736 1.10 290.15 1.888E-004 16.05 

m 148.57 Y 408 782 1.10 298.83 1. 9'!lE- 004 15.36 

m 152.72 Y 196 754 1.11 307.13 1. 984E· 004 17.42 


SOOl 

Fit 

9.47 

0.73 

4.19 
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Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 203.56 Y 595 517 1.16 408.72 2.087E-004 8.94 1.50 
m 207.98 Y 1136 463 1.16 417.54 2.073E-004 8.11 

311.67 Y 50 184 1.16 624.74 1.536E 004 43.38 
M 332.76 Y 504 159 1. 22 666.89 1. 442E- 004 9.97 0.76 
IT, 336.02 Y 120 166 1. 23 673.42 1.428E-004 14.09 
m 341. 43 Y 51 144 1. 23 684.21 1. 40SE-004 22.79 
m 344.98 Y 473 151 1.24 691.32 1.391E-004 9.87 
M 375.03 Y 1375 98 1.29 751.36 1. 278E-004 2.89 1.19 
m 380.17 Y 245 93 1. 30 761.64 1. 260E- 004 7.03 
In 382.70 Y 207 8S 1. 30 766.69 1.252E-004 7.30 

392.88 Y 429 75 1. 45 787.03 1.218E-004 6.00 
413 . 67 Y 1197 48 1.28 828.58 1.159E-004 3.26 
422.69 Y 68 31 1. 26 846.60 1.136E- 004 17.30 
451. 28 Y 106 26 1.47 903.73 1.070E-004 12.57 

1274.64 Y 34 0 1. 25 2549.06 5.723E-OOS 17.44 

Reference Peak Correction factor (froffi 2234.4 keV peak) is 1.03 +/- 0.01 

y Peak ldentified by NlD 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F ~ Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (gl Uncorrected Mass (gl 

2.S8E+000 +- 1.32E-001 2.21E+OOO +- 4.94E-002 

Beta: 5.96E+OO1 +- 1.01E+OOl Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction; 4 


Energy Mass (g) 

129.30 1.86E+DOO + .. S.24E-002 
203.55 1.79E+000 +- 1. 65E-OOl 
375.05 2.4SE+OOO +- B.83E-002 
413.71 2.S2E+OOO +- 1.01E-OOl 
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I~ ~----- -----~I 

I 
Segment 2 Results I 

- I 

Segment: 2 Detector: DETOI position: 2 
C:\Canberra\NDA2k\Data\00000201 CNTROOOI DCAT0002 PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 12/18/2008 1:56:15 PM 
Elapsed Live Time: 116.66 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 .00 0.064 +/- 0.0017 
SE~75 264.66 0.107 +/- 0.0020 
SE~75 279.54 0.115 +/- 0.0028 
SE-75 400.66 0.149 +/ 0.0047 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak!s fit chi square exceeds limit of 3.0 

Peak Analysis Performed on: 2/2/2009 5:03:08 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.43 y 18695 2832 1.10 120.71 5.899E~005 1.39 
M 94.62 Y 2218 2667 1. 32 191.01 1.322E-004 S.OC 5.72 
m 98.56 Y 5528 4244 1. 33 198.91 1.387E~OO4 4.26 

103.85 Y 1240 2554 1. 83 209.46 1.469E-004 6.96 
M 111.08 Y 2053 1947 1. 54 223 . 92 1.568E-004 2.65 13.97 
m 115.18 Y 1496 2980 1.55 232.11 1.619E-004 3.27 
M 125.23 Y 416 1336 1.12 252.20 1.727E-004 8.17 3.80 
m 129.30 Y 6440 1131 1.13 260.33 1.764E-004 2.79 
M 144.18 Y 388 806 1.20 290.07 1. 884E-004 15.19 3.28 
m 118.58 Y 395 976 1.21 298.86 1.915E-004 14.90 
m 152.75 Y 283 880 1.22 307.19 1.940E-004 15.56 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts IkeVl centroid Efficiency %Uncert. 

161. 31 Y 193 889 2.01 324.29 1.984E-004 24.68 
171.41 Y 155 739 1.19 344.47 2.021E-004 27.54 
195.55 Y 144 672 0,82 392.71 2.063E-004 29.16 

M 203.54 Y 694 581 1.12 408.68 2.065E-004 7.26 1. 51 
m 207.98 Y 1457 438 1.12 417.55 2.06SE 004 6.22 

255.46 Y 117 355 1.13 512.43 1.993E-004 27.13 
297.55 Y 48 205 1.20 596.53 1.904E-004 46,02 
311.88 Y 62 214 1. 31 625.17 1. 866E-004 37,95 

M 332.78 Y 559 174 1. 29 666.95 1. 808E-004 4.60 1.14 
m 336.04 Y 187 169 1. 29 673,44 1.799E-004 8,29 

344.96 Y 526 250 1.35 691. 28 1.773E-004 6,61 
M 375.01 Y 1530 121 1. 30 751.31 1. 688E-004 5.25 0.94 
m 380.07 Y 283 86 1. 30 761. 43 1.674E-004 7.95 
m 382.65 Y 226 76 1. 31 766,59 1.667E-004 8.24 

392.93 Y 523 105 1.49 787.12 1.639E-004 5,56 
413.71 Y 1367 48 1. 42 828.66 1. 586E-D04 3.06 
422.48 Y 85 43 1.26 846,19 1.565E-004 16.08 
451. 43 Y 157 23 0.97 904.03 1.499E-004 9.54 
510.52 82 34 0.79 1022.12 1.379E-004 15.90 

1275.07 Y 33 0 1.33 2549.91 7.897E-OOS 17.71 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.03 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m ; Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g} 

Pu- 239 2.11E+OOO +- 1.06E 001 2.09E+000 +- 5.04E-002 

Beta: 2.4SE+OOO +- 1.02E+ODI Alpha: 1.00E+OOO +- O.OOE.OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 2.07E+000 +- 8.98E-002 
203.55 2.11E+OOO +- 1.60E-DOl 
375.05 2.09E+000 +- 1,17E-00l 
413.71 2.10E+OOO +- 7.95E-002 
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I··· ------------ -I 
Segment 3 Results 1 

-I1-----------
Segment: 3 Detector; DET01 Position, 3 
C,\Canberra\t.iJA2k\Data\00000201_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 P003_S003 

Acquisition Start: 12/18/2008 2:00:27 PM 

Elapsed Live Time: 117.98 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date; 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 O. 1 
SE-75 264.66 0.375 +/- 0.0057 
SE-75 279.54 0.385 +/ 0.0066 
SE-75 400.66 0.426 +/- 0.0092 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:03:11 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.43 Y 9535 1509 1.11 120.70 8.340EOO5 1.62 
M 94.67 1228 1646 1.71 191.12 2.113E-004 7.49 15.47 
m 98.62 Y 3294 2206 1. 71 199.02 2.239E··004 5.91 
m 103.74 Y 1065 1795 1. 72 209.25 2.392E-004 6.70 

111.12 587 1327 1. 53 224.00 2.593E-004 10,15 
129.34 Y 3007 770 1.16 260.40 2.984E-004 2.54 

M 144.08 163 445 1. 07 289.85 3.206E-004 25.90 2.11 
m 148.63 Y 199 436 1. 07 298.96 3.260E-004 24.93 
m 152.62 Y 145 428 1. 08 306.92 3.301E-004 26.26 
M 203.50 Y 406 276 1.19 408.61 3.467E-004 10.05 1.09 
m 207.95 Y 686 283 1.20 417.49 3.459E-004 9.12 

332.73 Y 259 179 1.42 666.83 2.B03E-004 10.19 
M 341.53 48 72 1.11 684.42 2.750E-004 1B.99 0.81 
m 345.00 259 70 1.11 691.36 2.730E-004 6.75 
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Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts IkeVI centroid Efficiency ~Uncert. 

M 375.03 Y 714 81 1.26 751.36 2.557E-084 8.03 1. 38 
m 380.18 133 55 1.26 761. 65 2.529E-004 11.48 
m 382.73 139 48 1.27 766.76 2.51SE-004 10.96 

393.06 253 35 1. 36 787.39 2 .460E- 00'1 7.42 
413.68 Y 676 28 1.27 828.60 2.358E-004 4.20 
422.33 43 24 1.40 845.88 2.318E-004 23.22 
451.44 88 11 1.14 904.06 2.190E-004 12.15 

1274.66 Y 24 0 1. 80 2549.08 9.906E-005 20.44 

Reference peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

y Peak Identified by NTD 

M First peak in a multiplet region 

m Ot.her peak in a multiplet region 

!? !?itted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: F'ULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 7.S4E-OOI +- 4.66E-002 6.28E-OOI +- 1.79E-002 

Beta: 3.47E+OOl +- 1.11E+OOl Alpha: 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

-. ---
129.30 S.72E-001 +- 2.46E-002 
203.55 7.36E-OOI +- 7.59E-002 
375.05 6.44E-OOI +- 5.29E-002 
413.71 7.00E-OOI +- 3.24E-002 
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I~~~~~ 

\ 
I---~~~~-

Segment 4 Results 

Segment: 4 Detector: DETOI Position: 4 
C:\Canberra\NDA2k\nata\00000201_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 12/18/2008 2:04:38 PM 
Elapsed Live Time: 118.92 sec Elapsed Real Time: 120.00 sec 

Transmission Results ~************************* 

Calibration ion: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide 

SE 75 
SE~75 

SE-75 

Errors quoted at 1.000 

*********************** 

Energy 

136.00 
264.66 
279.54 
400.66 

sigma 

Peak Analysis 

Peak Analysis Performed on: 2/2/2009 
Peak Analysis From Channel; 
Peak Search Sensitivity: 

Energy ID Net Peak Continuum FWHM 
IkeV) Area Counts (keV) 

59.48 y 2309 626 1. 05 
M 94.70 211 692 1.18 
m 98.62 458 914 1.19 

129.31 Y 439 354 1.17 
207.92 Y 84 160 1. 00 
344.98 30 56 1. 08 
375.05 Y 131 40 1.41 
413.76 Y 109 21 1.48 
511 .23 116 16 1. 59 

1274.85 Y 40 0 2.27 

Transmission Ratio 

0.118 +/~ 0.0023 
0.173 +/- 0.0029 
0.174 +/ 0.0036 
0.212 +/ 0.0057 

Results *********************** 

5:03:14 	PM 
80 to Channel: 8192 

3.00 

Peak 
centroid 

120.81 
191. IS 
199.01 
260.35 
417.44 
691.32 
751. 40 
828.76 

1023.53 
2549.47 

Peak Net Area Fit 
Efficiency %Uncert. 

3.362E-006 2.87 
8.880E-005 18.98 1.65 
1.048E~004 15.54 
2.227E-004 8.03 
3.022EOO4 25.15 
2.104E-004 41.10 
1. 945E~004 11.61 
1.775E-004 11. 79 
1.483E-004 10.96 
8.971E-005 15.85 

Reference Peak Correction factor {from 2234.4 keY peak) is 1. 01 +/~ 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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.**************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (9) 

Pu~239 1.77E~OOI +- 2.34E-002 1.27E~OOl +~ 7.71E~003 

Beta: 5.94E+OOI +- 2.31E+OOI Alpha: 1.00E+OOO +~ O.OOE+OOO 

Number of energy lines used in correction: 3 


Energy Mass (g) 

129.30 1.12E-OOI +- 9.64E~003 

375.05 1.56E~OOl +~ 1.83E~002 

413.71 I.S0E-OOI +- 1.79E-002 
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-- ------ ------~ -----~ ------ ------ ----- ----- ------. -----------1 
Segment 5 Results 1 

----------------------------------- --------------- ------------1 
Segment: 5 Detector: DET01 position: 5 
C:\Canberra\NDA2k\Data\00000201_CNTROOOl DCAT0002 PROCOOAG ANLZ0003 POOS S005 

Acquisition Start: 12/18/2008 2:08:50 PM 

Elapsed Live Time: 119~08 sec Elapsed Real Time: 120.00 sec 


*T******************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/lS/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

75 136.00 0.027 +/.~ 0.0009 
SE-75 264~66 0.057 +/- 0~0012 

SE-75 279.54 0.060 +/ 0.0018 
SE-75 400.66 0.084 +/- 0.0033 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:03:18 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.51 y 1561 447 1.00 120,86 4.119E-005 3~44 

9S.60 203 466 1. 29 198.97 1.073E-004 16,70 
129.33 Y 146 186 1.05 260.38 1.452E-004 15.42 
374.90 Y 31 22 0.83 751.11 1.496E~OO4 28.56 

1275,06 Y 48 4 1. 07 2549.88 7.333E-OOS 16.02 

Reference peak Correction factor (from 2234,4 keV peak) is 1,00 +/- 0.01 

y ~ Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mUltiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1,000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass {g} Uncorrected Mass (g) 

PU-239 correction not done S.39E-002 +- 7.48E-003 

Beta: 3.83E+OOl +. 6.45E+OOl Alpha: 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in attempted correction: 2 

Energy Mass (g) 
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1- ------ --------- --------- - ------ ------ - ------- -----
1 Segment 6 Results 
1------ --------- ----- ------ -- ----- - -------

Segment: 6 Detector; DETOl Position: 6 
C: \Canberra \NDA2k\Data \ 000002 0 1_CNTRODO 1~DCATOOO 2 PROCO OAG___ANLZ0003 _PO 06 8006 

Acquisition Start: 12/18/2008 2:13:01 PM 
Elapsed Live Time: 119_10 sec Elapsed Real Time: 120.00 sec 

Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

75 136.00 0.085 +/:- 0.0018 
SE-75 264.66 0.146 +/ 0.0025 
SE-75 279.54 0.145 +/- 0.0031 
SE-75 400.66 0.190 +/- 0.0053 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on~ 2/2/2009 5:03:21 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM peak peak Net Area Fit 
(keV) Area Counts IkeV) centroid Efficiency %Uncert. 

59.48 y 1981 391 1. 01 120.80 1.394E-006 2.92 
98.77 167 482 1.29 199.32 9.0llE-005 20.82 

129.33 Y 85 227 1. 00 260.38 2.023E-004 28.36 
207.70 Y 28 90 0.66 416.99 2.817E-004 52.56 
375.05 Y 34 26 0.99 751.40 2.024E-004 29.11 

Reference peak Correction factor (from 2234.4 keV peak) is 1. 00 +/ 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

AbsorpLion correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.99E-002 +- 2.34E-002 2.77E 002 +- S.82E-003 

Beta: 9.58E+001 +- 8.06E+001 Alpha: l.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 2 

Energy Mass (g) 

129.30 2.38E-002 + 6.80E-003 
375.05 3.86E-002 + 1.13E-002 
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-- -------- ------- ---------------.-------. ---------------- ------- -I 
Segment 7 Results 1 

------- ------- -----. ------- -----. ---------------. --I 

Segment: 7 Detector: DETOl position: 7 
C:\Canberra\NDA2k\Data\00000201_CNTROOOl.DCAT0002 PROCOOAG_ANLZ0003 P007_S007 

Acquisition StarL 12/18/2008 :2: 17: 12 PM 
Elapsed Live Time: 119,17 sec Elapsed Real Time: 120,00 sec 

********************* Transmission Results 

Calibration Description: 55 Gal Galv 23.S zero atten. 
Calibration Date: 11/1812008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

-75 136.00 0.138 +/ 0.0026 
SE-7S 264,66 0,201 +/ 0,0033 
SE-75 279.54 0.206 +/- 0.0040 
SE-75 400.66 0.244 +/- 0,0062 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis Performed on: 2/2/2009 5:03:24 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity; 3,00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

S9.42 Y 2008 368 1.08 120.69 3.019E-006 2.87 
129.36 Y 156 160 1.28 260.45 2.334E-004 14.43 
374.77 Y 35 24 0.84 750.84 1.991E-004 27.25 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption correction Results 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.11E-002 +- 1.74E-002 3.83E-002 +- S.OOE-003 

Beta: 1.06E+001 +- 6.l3E+OOl Alpha: l.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction~ 2 


Energy Mass (g) 


129.30 3.79E-002 +- S.62E-003 
375.05 4.00E-002 +- l.09E-002 
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I~~------- -----1 
Segment 8 Results 1

I -I 

Segment: 8 Detector: DETOl Position: 8 
C:\Canberra\NDA2k\Data\0000020: CNTROOOl DCAT0002 PROCOOAG ANLZ0003 P008 S008 

Acquisition Start: 12/18/2008 2:21:24 PM 

Elapsed Live Time: 119.20 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.082 + 
SE-75 264.66 0.136 +/- 0.0023 
SE-75 279.54 0.143 +/- 0.0030 
SE-75 400.66 0.186 +/- 0.0052 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:03:27 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %:Uncert. 

59.48 y 1649 337 1.13 120.81 5.280E-005 3.18 
129.39 Y 100 183 1.13 260.50 1.949E-004 22.45 
374.90 Y 50 19 1.25 751.11 1.876E-004 19.68 
413.65 Y 32 7 0.79 828.55 1.7S6E-004 21.67 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 6.53E-002 +- 1.60E-002 3.B4E-002 +- 4.95E-003 

Beta: 1.04E+002 +- 5.16E+001 Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 


129.30 2.90E-002 +- 6.59E-003 
375.05 6.12E-002 +- 1. 21E-002 
413.71 4.40E-002 +- 9.57E-003 
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1----------- ----I 
Segment 9 Results1 1 

1 -------------- --------------- 1 

Segment: 9 Detector: DETOI Position: 9 
C:\Canberra\NDA2k\Data\00000201_CNTROOOl DCAT0002 PROCOOAG_ANLZ0003_P009 S009 

Acquisition Start: 12/18/2008 2:25:35 PM 
Elapsed Live Time: 119.21 sec Elapsed Real Time: 120.00 sec 

--- ........_._--- .........-~-----

********************* Transmission Resu1ts ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.089 +/- 0.0019 
SE-75 264.66 0.138 +/- 0.0024 
SE-75 279.54 0.144 +/- 0.0031 
SE-75 400.66 0.177 +/- 0.0050 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:03:30 PM 
Peak Analysis From Channel: BO to Channel: Bl92 
Peak Search Sensitivity: 3.00 

Energy 
(keV) 

ID Net 
A

Peak 
rea 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area "it 
%Uncert. 

59.48 
129.39 
374.92 

y 

Y 
Y 

1574 
154 

40 

27B 
99 
22 

1. 04 
1.20 
1.24 

120.79 
260.50 
751.15 

7.703E-006 
1.961E-004 
1. 8S1E-004 

3.19 
12.30 
23.26 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

y Peak Identified by NID 
M First peak in a mUltiplet region 
m • Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted~ 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 5.24E-002 +- 1.90E-002 4.54E-002 +- 5.13E-003 

Beta: 2.14E+001 + 5.26E+001 Alpha: 1. OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 2 


Energy Mass (g) 


129.30 4.44E-002 +- S.72E-003 
375.05 4.9SE-002 +- 1.16E-002 
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)-- ---------------- -----;~~ent 10 Results ------ -------- ----- I 
1---- - ------- -- ----- ------------------------- -----1 

Segment: 10 Detector: DETn Position: 10 
C:\Canberra\NDA2k\Data\00000201_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P010_S010 

Acquisition Start: 12/18/2008 2:29:46 PM 
Elapsed Live Time: 119.23 sec Elapsed Real Time: 120.00 sec 

----...-~~~...------ ----~ ...--~. 

Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.063 :;:r::-o.o~ 
SE-75 264.66 0.107 +/- 0.0019 
SE-75 279.54 0.114 0.0026 
SE-75 400.66 0.146 +/- 0.0044 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on; 2/2/2009 
Peak Analysis From Channel: 
Peak Search Sensitivity: 

5:03:34 PM 
80 to 

3.00 
Channel: 8192 

Energy 
(keV) 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak Peak 
centroid Efficiency 

Net Area 
%Uncert. 

r'it 

M 
m 

59.42 
98.98 

103.16 
129.39 
345.12 
375.14 

y 

Y 
Y 
Y 

Y 

1348 
175 

94 
150 

19 
54 

236 
259 
228 
133 

16 
13 

1.18 
1. 35 
1.36 
1. 21 
0.80 
1. 45 

120.69 
199.73 
208.08 
260.50 
69l.59 
751.58 

3.163E-006 
B.538E-005 
9.987E-00S 
1.870E 004 
1. 916E-004 
1.756E-004 

3.41 
9.12 

12.69 
14.03 
35.39 
17.10 

2.86 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0,01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected ~lass (g) 


Pu-239 B.B6E-002 +- 2,43E-002 5,11E-002 +- 5.80E-003 


Beta: 9,65E+OOI +- 4.45E+OOI Alpha: 1,OOE+OOO +- O,OOE+OOO 

Number of energy lines used in correction: 2 

Energy Mass (g) 

129.30 4,54E-002 +- 6,60E-003 
375.05 7,04E-002 +- 1.2lE-002 
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,
1------------------------------------- -------1 
1 Segment 11 Results 
1---------------------------------------- 

1 

---------1 
Segment: 11 Detector: DETOl Position: 11 
c:\Canberra\NDA2k\Data\00000201_CNTROOOl_DCAT0002 PROCOOAG ANLZ0003 POll SOlI 

Acquisition Start: 12/18/2008 2: 33: 57 PM 
Elapsed Live Time: 119.25 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:.51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o. 
SE-75 264.66 0.113 +/ 0.0020 
SE-75 279.54 o.ll3 +/ 0.0026 
SE-75 400.66 0.150 +/ 0.0046 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results 

Peak Analysis Performed on: 2/2/2009 5:03:37 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid %Uncert. 

59.48 Y 1211 234 1. 01 120.81 3.279E-006 3.64 
129.31 Y 174 105 1.17 260.34 1.915E-004 11.38 
374.84 Y 48 11 1.19 750.98 1.772£·- 0 04 17.79 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

15 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu~239 7.00E~002 +~ 1.96E~002 5.41E~002 +~ 5.36E~003 

Beta: 3.96E+001 +~ 4.23E+001 Alpha: 1.00E+000 +~ O.OOE+OOO 
Number of energy lines used in correction: 2 

Energy Mass (g) 

129.30 5.15E~002 +~ 6.09E~003 

375.05 6.30E~002 +~ 1.13E~002 
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Segment 12 Results 

Segment: 12 Detector: DET01 Position: 12 
C:\Canberra\NDA2k\Data\00000201 CNTR0001_DCAT0002 PROCOOAG ANLZ0003 P012_S012 

Acquisition Start, 12/18/2008 2:38:09 PH 
Elapsed Live Time, 119.24 sec Elapsed Real Time: 120.00 sec 

Transmission Results 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 A.'1 

Nuclide Energy Transmission Ratio 

--..- 
SE·75 136.00 0.135 + - 0.0025 
SE-75 264.66 0.204 +/ 0.0033 
SE-75 279.54 0.205 +/- 0.0040 
SE-75 400.66 0.255 +/ 0.0063 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis performed on: 2/2/2009 5:03:40 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHH Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.48 y 1048 198 1. 03 120.81 1. 420E-004 3.88 
98.48 157 141 1.16 198.74 1.824E-004 13.19 

129.37 Y 119 103 1.11 260.46 2.245E-004 15.55 
332.95 12 14 0.74 667.27 2.331E-004 52.95 
413.70 Y 30 5 1.21 828.63 2.050E-004 21.41 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
H First peak in a multiplet region 
m Other peak in a multiplet region 
F Pitted singlet~ 

? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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Self Absorption Correction Results 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.77E-002 +- 1.21E-002 3.16E-002 +- 4.07E-003 

Beta: 2.86E+001 +- 5.05E+OOl Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 2 


Energy Mass (g) 


129.30 3.02£-002 +- 4.83E-003 
413.71 3.52E-002 T 7.58E-003 
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1----------------- ----------- --------------------------------1 
1 Segment 13 Results 	 1 

1------------- ---------- --------------------------------1 

Segment, 13 Detector, DETO 1 	 Posl tion: 13 
C: \Canberra\NDA2k\Data \00000201_CNTROOOl_DCAT0002_PROCOOAG ANLZ0003 PO 13_S013 

Acquisition Start: 12/18/2008 2:42:20 PM 
Elapsed Live Time, 119.31 sec Elapsed Real Time, 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: ll/18/2008 9: 40: 51 AM 

Nuclide Energy 	 Transmission Ratio 

1 0.068 +/- 0.0016 
SE··75 264.66 0.122 +/- 0.0021 
SE-75 279.54 0.125 +/- 0.0028 
SE-75 400.66 0.165 +/- 0.0048 

Errors quoted at 1. 000 sigma 

*********************.* Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5,03,44 PM 

Peak Analysis From Channel, 80 to Channel, 8192 

Peak Search Sensitivity: 3.00 


Energy 	 ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.53 Y 961 151 1. 09 120.90 9.516E-005 3.95 
129.17 Y 95 74 0.98 260.07 1.856E-004 16.68 
375.10 Y 26 8 1.10 751.51 1.823E-004 25.80 

Reference Peak Correction factor (from 2234.4 keV peakl is 1. 00 +/ 0.01 

Y Peak Identified by NID 
M First peak in a mulc~~~~L region 
m Other peak in a mul region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass IgI Uncorrected Mass (gl 

Pu~239 3.50E~002 +~ 1.42E-002 2.99E~002 + 4.25E-003 

Beta: 2.46E+OOl +- 6.11E+OOl Alpha: 1. OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 2 

Energy Mass Igi 

129.30 2.89E-002 + 4.92E-003 
375.05 3.28E-002 +- 8.48E~003 
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1---------- -------------------------- ------1 
1 Segment 14 Results 
1---------------- ------------ - --------------

1 

Segment: 14 Detector: DET01 Position: 14 
C:\Canberra\NDA2k\Data\00000201_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_.P014_S014 

Acquisition Start: 12/18/2008 2:46:32 PM 
Elapsed Live Time: 119.30 sec Elapsed Real Time: 120.00 sec 

-----~ ....... 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.146--';'/ 0.0027 
SE-75 264.66 0.216 +/ 0.0035 
SE-75 279.54 0.226 +/- 0.0043 
SE-75 400.66 0.274 +/- 0.0067 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:03:47 PM 

Peak Analysis From Channe 1 : 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Eft %Uncert. 

59.51 y 659 113 1.17 120.86 4.082E-006 4.81 
129.35 Y 74 75 1. 05 260.43 2.387E-004 20.90 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-----------------------------------------------------------------------1 
1 Segment 15 Results 1 
1-----------------------------------------------------------------------1 

Segment: 15 Detector: DETOI Position: 15 
C:\Canberra\NDA2k\Data\00000201 CNTR0001_DCAT0002 PROCOOAG ANLZ0003 P015 S015 

Acquisition Start: 12/18/2008 2:50:43 PM 

Elapsed Live Time: 119.34 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 5S Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.463 +/- 0.0071 
SE-75 264.66 0.537 +/- 0.0079 
SE-75 279.54 0.545 +/- 0.0089 
SE-75 400.66 0.575 +/- 0.0115 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:03:50 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.55 Y 376 73 1.15 120.93 5.525E-006 6.51 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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!------------- ---------- ·······1 
Segment 16 Results 

----------1
1 

Segment: 16 Detector: DET01 position: 16 
C:\Canberra\NDA2k\Data\00000201_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P016_S016 

Acquisition Start: 12/18/2008 2:54:55 PM 

Elapsed Live Time: 119.35 sec Elapsed Real Time: 120. 00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23,8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.874 
SE-75 264.66 0.907 +/- 0.0130 
SE-75 279.54 0.912 +/- 0.0141 
SE-7S 400.66 0.924 +/- 0.0169 

Errors quoted at l.000 sigma 

*********************** Peak Analysis Results 

Peak Analysis Performed on: 2/2/2009 5:03:55 PM 

Peak Analysis Prom Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts {keV) centroid Efficiency %Uncert. 

59.40 Y 121 38 1. 08 120.64 1.446E-004 13.26 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y ; Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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--I 
Sum of Segment NID Results 1 

Category: Segmented ---I 

C: \Canberra\NDA2k\Data \ OOOOQ20I_CNTROOOI_DCAT0002 PROCOOAK. CNF 

Self Absorption Correction Results ****************** 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 6.44E+OOO +- I.B5E-OOI 2.2IE+oao +- 4.94E-002 

Beta: 5.96E+OOI +- I.OIE+OOl Alpha: I.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCl.) (uCi/g) 
 9 

n on < 2.710E-002 +/- 2.1%- < 5.293E-007 < 1. 249E-OIS 
Pulser < O.OOOE+OOO +/- O.O%- < O.OOOE+OOO 
Na-22 5.315E-OOl +/- 8.0% l.038E-005 8.397E-Oll 
Al-26 < 4.034E-002 +/- IB.O% < 7.B79E-D07 < 2.122E-006 ,
K-40 < 4.377E-OOI +; - 5.3%- < 8.548E-006 < 6.B28E-002 
Co-57 < l.361E-OOl +/- 3.4% < 2.657E-006 < L 592E-Oll 
Co-60 < S.693E-002 +/- 2.0% < 1.1l2E-006 < 4.993E-Oll 
Se-75 < 9.00SE-002 +/- 1.9% < 1.759E-006 < 6.196E-012 ,
Kr-85 < 1.273E+OO1 +;- 3.2% < 2.486E-004 < 3.20BE-008 
Sr-90 < S.B83E-002 +/- 2.1% < 1.149E-006 < 4.265E-010 
Sb-125 < 1.307EOOl +/- 2.4% < 2.553E-006 < 1.2S8E-01O 
Ba-B3 < 7.769E-002 +/- 1. 8% < 1.517E-006 < 3.069E-01O 
Cs-134 < 2.631E-002 +/ 2.8% < 5.140E-007 < 2.00SE-Oll 
Cs-137 < S.883E-002 +/- 2.1% < 1.149E-006 < 6.707E-01O 
Eu-1S2 < 1.338E-001 ./- 4.0% < 2.613E-006 < 7.519E-OIO 
Eu-1S4 < 1.6S8E-OOl +/- 2.1% < 3.296E-006 < 6.329E-010 
Ho-166m < 3.366E-002 +/- 2.7% < 6.573E-007 < 1.871E-008 
Bi-207 < 3.S00E-002 +/ 2.1% < 6.836E-007 < 6.370E-OIO 
Pb-2l0 < S.327E+OO3 +/- 309.7% < 1.041E-OOl < 6.926E-OOS 
Ra-226 < 4.739E-002 -+! - 2.3% < 9.256E-007 < 4.739E-008 
Ac-227 < 2.912E-OOl -t! - 8.3% < 5.687E-006 < 3.989E-009 
Th-230 < 1.707E+OO2 +/- 8.6% < 3.334E-003 < 8.36SE-003 
Pa"23l < 1.777E+OOO +/- 11.2% < 3.470E-005 < 3.714E-005 
Th-232 < 1.026E-OOl +/- 2,3% < 2.00SE-006 < 9.24BE-OOl 
U-232 < L 026E-OOl +/- 2.3% < 2.005E-006 < 4.7S2E-009 
U-233 < 1. 225E+OO3 +/- 2.7% < 2.392E-002 < 1.249E-001 
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Pa-234 < 1.296E-001 +/- 12.3% < 2.S31E-006 
Pa-234m < 1.930E+OO2 +/- 2.4% < 3.770E-003 
U-234 < O.OOCE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+GOO 
U-23S < 9.67SE-002 +1- 2.S% < 1. 890E-006 < 4.422E-002 
Np-237 < 2.647E-001 +1 2.1% < 5.170E-006 < 3.706E-004 
Pu-238 6.926E+OO4 +/ - 10.8% 1.353E+OOO 4.003E-003 
U-238 < 3.178E+00O +/- 2.4% < 6.20EE-OOS < 9.342E+OOO 
Pu-239 4. Q47E+OOS. +1- 2.9% 7.90SE+OOO 6.435E+OOO 
Pu-239B 3.001E+005 +1- 2.3% 5.S6IE+OOO 4.771E+OOO 
U-239 < 3.791E+OO4 +/ 368.5% < 7.40SE-001 
Pu-240 < 7.917E+OO3 +/- 4.7% < 1.546E-OOI < 3.444E-002 
Am-241 5.960E+OO3 +/ 25.3% 1.164E-OOl 1.717E-003 
Am-241B 3.21SE+OO4 +1- 5.0% 6.284E-OOl 9.267E-003 
Pu-241 5.801E+OOS +1- 10.0% 1.13 3E+001 5.581E 003 
Pu-241B 6.458E+OO5 +/- 4.7% 1.261E+OOl 6.213E-003 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 3.112E-OOl +1- 1. 9% < 6.078E-006 < 1.S40E-006 
Cm-243 < 3.210E-OOl +/ 3.4% < 6.269E-006 < 6.162E-009 
Cm-244 < 3.990E+OO4 +/ 14.1% < 7.792E-001 < 4.867E-004 
Cm-245 < 5.862E-001 +/- 7.7% < 1.14SE-005 < 3.371E-006 
Cm-247 < 5.910E-002 +/- 8.6% < 1.1S4E-006 < 6.324E-004 
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Nuclide Total Activity %Error Concentration Mass 
{uCi) (uCiig) g 

< 1.267E- < 1.570E-008 
Cf-251 < 3.321E-OOl 5.6% < 6.486E-006 < 2.076E-007 
Cf-249 < 6.489E-O 

? Nuclide is part of an undetermined solution 
X ; Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< HDA 


@ ~ Half life too short for HDA calculation 


Errors quoted at 1.000 sigma 
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I-- ----- ----- ---------- ---------1 
Summed Segment Spectra Results

I Category: Segmented I 
1---------------- ----- ----- ----- ----- ----I 

C:\Canberra\NDA2k\Data\00000201_CNTROOOI_DCAT0002_PROCOOAI.CNF 

Elapsed Live Time: 118.09 sec Elapsed Real Time: 120.00 sec 

X 

X 

*******************+**** NID/MDJ!. Results **************************** 

Nuclide 

non 
Pulser 
Na-22 
Al 26 
K-40 
Co-57 
Co-60 
8e-7S 
Kr-8S 
Sr-90 
8b-12S 
Ba-l33 
Cs-134 
Cs-137 
Eu-IS2 
EU-154 
Ho-166m 
Bi-207 
Pb-2l0 
Ra-226 
Ac-227 
Th-230 
Pa-23l 
Th-232 
U-232 
U-233 
Pa-234 
Pa-234m 
U-234 
U-235 
Np-237 
pu238 
U-238 
Pu-239 
Pu-239B 
U-239 
Pu-240 
J!.m-24 1 
Am-241B 
Pu-241 
Pu-24lB 

Total Activity 
(uCi) 

< 7.638E-002 +/
< O.OOOE+OOO +/

6.881E-OOI +/ 
< 9.397E-002 +/

1.475E+OOO +/
< 4.4S0E-OOI +/
< 1.20SE-OOl +/
< 2.555E-00I +/
< 3.97lE+OOl +/
< 1.303E-00l +/
< 3.284E-OOI +/
< 2.0S4E-OOI +/
< 9.104E-002 +/

< 3.799E-OOI +/
< 4.980B-OOI +/ 
< 1.346E-00l +/ 
< 8.627E-002 +/
< 5.425E+003 +/
< 1.872E-00l +/
< 8.9l9B-OOl +/
< 5.425E+002 +/
< 4.977E+000 +/
< 2.88lE-00l +/
< 2.881E-00I +/
< 3.824E+003 +/
< 4.7llE-00l +/
< 6.230E+002 +/
< O.OOOB+OOO +/
< 3,110E-00l +/

2.962E-OOI +/
7.658E+004 +/ 

< 1.066E+OOl +/
3.258B+005 +/
3.420E+00S +/

< 1.266E+004 +/

l.926E+004 +/
4.917E+004 +/
5.243B+005 +/
S.759E+005 +/

%:Error 

1.0% 
0.0% 
7.6% 
E.9% 

22.S% 
1. 5'!
1.0% 
1.0% 
2,4%
0.8% 
1. 3% 
0.8% 
0.8% 

1. 8% 
1.0% 
1. 5% 
0.8% 

11 .3% 
1. 3% 
8.2% 
8.2% 

11.1% 
1.1% 
1.1% 
1.4% 

12.1% 
1.5% 
0.0% 
1.7% 

40.4% 
10.4% 

1.6% 
2.9% 
1.7% 

15.0% 

36.5% 
3.5% 

10.0% 
2.5% 

Concentration 
(uCi/g) 

< 1.492E-006 
< O.OOOE+OOO 

1.344E-005 
< 1.83SE-OOE 

2.880B-OOS 
< 8.692E-006 
< 2.354E-006 
< 4.990E-00E 
< 7.7S7E-004 
< 2.54SE-00E 
< 6.41SE-00E 
< 4.012E-OOE 
< 1.778E-006 

< 7.4l9E··006 
< 9.726E-006 
< 2.E29E-006 
< 1.6aSE-OOE 
< 1.060B-OOl 
< 3.65SE-006 
< 1.742E-005 
< 1.060B-002 
< 9.72lE 005 
< 5.62EB-006 
< 5.626E-006 
< 7.469E-002 
< 9.20lE-006 
< 1.2l7E-002 
< O.OOOB+OOO 
< 6.074E-Q06 

5.78SE-006 
1.496E+000 

< 2.083E-004 
6.364E+000 
6.680B+OOO 

< 2.473E-OOl 

3.763E-OOI 
9.604E-OOI 
1.024B+OOl 
1.12SE+OOl 

Mass 
9 

< 3.S2lE-OlS 

l.087E-010 
< 4.943E-006 

2.300B-OOI 
< S.207E-Oll 
< 1.057E-OIO 
< 1.758E-Oll 
< 1. 001E-D07 
< 9.447B-OIO 
< 3.160E-OIO 
< 8.114B-OIO 
< 6.946E-Oll 

< 2.13SE-009 
< 1.867E-009 
< 7.483B-008 
< 1.570E-009 
< 7.Q52E-005 
< 1.anE-G07 
< 1.222E 008 
< 2.658E-002 
< l.040E-004 
< 2.S9SB+OOO 
< 1.334B-OOB 
< 3.9GlE-OOI 

< O.OOOll+OOO 
< 1.421E··001 

4.l47E-004 
4.426E-003 

< 3.135E+OOI 
S.181E+000 
S.437B+OOO 

5.548E-003 
1. 416E-002 
S.044E-003 
5.540B-003 
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Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.67BE-001 +/- 1,1% < 1.890E-005 < 4.791E-006 
Cm-243 < 9.982E-001 +/ 3.0% < 1.950E005 < 1.91?E-008 
Cm·· 244 < 9.927E+004 +/ 13.9% < 1.939E+OOO < 1.211E-003 
Cm-24S < 1.899E+OOO +/- 7.4% < 3.708B-OOS < 1.092E-005 
Cm-247 < 1.373E-001 +/- 8.4% < 2.682E-006 < 1.469E-003 
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Nuclide Total Activity %:Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 • 1.595E-001 +/- o < 3.860E-008 
Cf-251 • 1.052E+000 +! 5.3% < 2.054E-005 < 6.574E-007 

? Nuclide is part of an undetermined solution 
~X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 

< MDA 


@ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 


***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (gl Uncorrected Mass (gl 


Pu-239 5.18E+000 +- 1.52E-OOl 4.60E+000 +- 5.94E-002 


Beta: 2.44E+001 +- 5.66E+000 Alpha: 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 4.37E+OOO +- 9.92E-002 
203.55 4.32E+000 +- 1. 26E- 001 
375.05 4.96E+000 +- 1.79E-OOl 
413.71 4.94E+000 +- 1. 07E-001 
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******************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1,5 

Assay Instrument: SGS with Trans. Location:LLNL 
Analysis Method: LLNL SGS Operating Procedure Software Version! NDA 2000 V.4.0 
Item ID: LL85234255R Analysis Date: 12/18/2008 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 51200.0 g 
Pu mass 5.76E+OOO +- 1.10E+OOO g 
TRU Alpha Activity 5.29E-OOI +- 7.36E-002 Ci 
TRU Activity Concentration 1. 03E+OO4 +- 1.44E~OO3 nCi/g 
Pu-239 Equivalent Activity 5.33E-OOI +- 7.33E-002 Ci 
Pu-239 FGE 5.43E+OOO +- 1.10E+00O 9 
Decay heat 1. 67E 002 + 2.29E-D03 W 

Activity 
Nuclide Mass Activity Uncert. MDA 

9 Ci Ci ci 
-~"---.-"---------~-.- ---~---~-.-------- ---------

SR90 <LLD <LLD Q,OOE+OOO O.OOE+OQO 
CSl37 <LI,D <LLD O.QOE+OOO 1.25E-007 
U233 <LLD <LLD O,OOE+OOO 3.80E-003 
U234 <LLD <LLD O.QOE+OOO Q.OOE+OOO 
U235 O.QOE+OOO O.OOE+OOO O.OOE+OOO 3.08E-007 
NP237 O,OOE+OOO O.OOE+OOO O.OOE+OOO 4,50!l~O07 

PU238 4.92E-003 8,51E-002 1.75E-002 1.25E-003 
U238 <LLD <LLD O,QOE+OOO 1. 17E- 005 
PU239 5.41E+OOO 3.40E-OOI 6.92E-002 5.QIE-003 
PU240 ).33E-OOI 7.66E-002 1. 57E- 002 1.13E-003 
AM241 7.80E-003 2.71E-002 9.07E-003 5.45E-005 
PU241 5.77E-003 5.99E-OOI 1. 23E- 001 8,82E-003 
PU242 1.25E-003 4,94E-006 1.14E-006 Q.OOE+OOO 

Errors quoted at 1.QOO sigma 

Operator: .~;----n>--r-----------:--- Date: _~_.~_~_~~_~_ 

fxt:jM'f-Ai.s~~ffUk'Lh Date: _.;(:..5- ()S-~ 

~ ~j?;;"'\,\ ~ 

V- q -z, 1"'=>/6""\ 
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Automated Independent Technical Review 
1- 
Counter ID: 8GS with Trans. Count Type: Assay - 55 Gal Galv 23.8 
Container ID: LL85234255R Assay Date: 12/18/2008 
Waste Matrix Code: 
Sequence Number: 202 

1- ---- --- --- ------	 ------------------------------1 
IData Combiner AnalysiS: I 
IInput combination 7: only Isotop., Gamma U/ and Gamma Pu input data are valid.l 
I 	 I 
I Results taken from Quantitative Gamma data, 
I 	 I 
I Results comparison test passed. 	 !
1- ---	 ---- --- -------- -----------------1 
DISPOSITION: 

1-------------------	 --- -------- ------------ ---- ----I 
IMGA Analysis: I 
I I ,I Note: The measured and declared isotopics are inconsistent. 
I --- ---	 -I 
DISPOSITION: 

, ------- -------- -------------	 ---------------,
IGamma Analysis: , 

, Analysis Status: No errors. 

, Spectrum Validity Check engine has suggested data review. 

1---------------- ---- ----	 --~~ 
DISPOSITION: 

I-	 --- --- ------------,
I Segment Data Review: I 
, Segment: 1 OK I,I Segment: 2 OK 

Segment: 3 OK 
I Segment: 4 OK'	 I 

Segment: 5 OK 
I Segment: 6 OK' 
, 	 Segment: 7 OK 

Segment: 8 OK, 	 I 
I Segment: 9 OK 
, Segment: 10 OK 
, Segment: 11 OK I 
' Segment: 12 OK 
I Segment: 13 OK I,' Segment: 14 OK 
I Segment: 15 OK 
, Segment: 16 OK I 
,- -----------------	 ------- -------- -------- ----I 
DISPOSITION: 



1---• --- ---- -- 1 
1 Miscellaneous: 
1 

I1-- -I 
DISPOSITION, 

1------------------- --- --- --- --- ------------1 

Date ,;d=i~o~(l~-
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--- -- -- 11-------------------------------------- -- --
1 Radioassay Data Sheet 1 
j--------- --------------- -- -- --- ---------.-. -------------1 

Engine Version: MMRes, Cmb, Vl,2 

Assay Instrument: 8GS with Trans, 
Analysis Method: CCP'TP-OI9 Rev 4 
Item ID: LL85234255R 

Net Weight 
Pu mass 
TRU Alpha Activity 
TRU Activity concentration 
Pu-239 Equivalent Activity 
Pu-239 FGE 
Decay heat 

Nuclide Mass Activity 
g Ci 

-_.._.- ..__.._.--.---..-.~.-

SR90 <LLD <LLD 
CS137 <LLD <LLD 
U233 <LLD <LLD 
U234 <LLD <LLD 
U235 O.OOE+OOO O,OOE+OOO 
NP237 O.OOE+OOO O,OOE+OOO 
PU238 5.95E-003 1. 03E-001 
U238 <LLD <LLD 
PU239 6.54E+OOO 4, llE- 001 
PU240 4.03E·OOl 9.26E-002 
AM241 1. 54E-003 5,36E-003 
PU241 6.97E-003 7,24E-00I 
PU242 1. 51E-003 5.97E-006 

Errors quoted at 1. 000 sigma 

Location:LLNL 
Software Version: NDA 2000 V,4.0 
Analysis Date: 12/18/2008 

51200.0 g 
6.96E+OOO +- 1.34E+OOO g 
6.12E-OOI +- 8,86E-002 Ci 
1.20E+004 +- 1,73E+003 nCi/g 
6.17E-00I +- 8.82E-002 Ci 
6.S6E+OOO +- 1. 33E+OOO g 
1. 92E-002 +- 2,76E-003 W 

Activity 

Uncert. MDA 


Ci Ci 


"-_.._.

O.OOE+OOO O,OOE+OOO 

O,OOE+OOO 6,06E-008 

O.OOE+OOO 1,20E-003 

O.OOE+OOO O,OOE+OOO 

O,OOE+OOO 9.54E-008 

O,OOE+OOO 2.32E-007 

2,12E-002 9,73E·Q04 

O,OOE+OOO 3,87E-006 

8.38E-002 3,89E-003 

1,91E-002 8,76E-004 

1. 86E- 003 4.S1E-005 

1,49E·OOI 6,85E-003 

1. 38E-006 O.OOE+OOO 

Date: 
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**************************** MGA Results **************************** 

I1GA version: MGA V9, 63H CI 

Measurement date = 12/18/08 Declared date = l2/18/08 
Low energy spectrum sensitivity 30,0% Total counts = 5.638E+005 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 = 0,0020 Cd g/cm2 1. 8947 FWHM at 122 keV = 611 eV 
QFIT 1.05 FWHI1 at 208 keV 726 eV 
NQFIT 1,00 

Isotope analysis at 
Isotope Relative %* \ Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0, 000910 3,0 2.8 0.8537 4.1 0.08551 2.97 0,09279 3.22 
Pu-239 1.000000 0.0 1.4 938.4744 3,3 94.00035 0.17 93.92708 0.17 
Pu-240 0,061620 3,0 2.8 57.8290 4.1 5.79232 2.80 5.79247 2.80 
Pu-241 0.001066 3.1 2.9 1.0000 0.0 0.10016 3.08 0.16604 5.10 
Pu-242 (Newalg. ) 0,2161{ 11) 0,02165 ( 11) 0.02162 ( 10) 
Am-241 0.001569 2.7 2.4 1.4726 3.9 0.14750 2.68 0.14933 2.71 

PU-240 effective (rneas. date) ~ 6.044 +/- 2.98% 
Arn-241 separated about 18.924 +/- 0.803 years ago 
Am/Pu-241 weight ratio = 1.47257 +/- 3.78% 

Messages: 

Lead x-rays detected. 
Calculations in MGAABS didn't converge: results may be suspect. 
Efficiency curvature boundary reached. 

Notes : * ~ Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by: Date: 
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1------- ------------ -------------- -- --------
NDA 2000 Assay Report

1---- ------ - ----- -- --------
*****~******************* Item Information ************************ 

Item 1D, LL85234255R Count Sequence Number, 202 
Operator, RHWM2\RHWM 
Assay Start: 12/18/2008 3,07,47 PM 
Description 1: LL85234255R 
Description 2: 
Location:l,LNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 Gal Galv 23.8 
Weight: Gross: 75.0 kg Net: 51.2 kg 
Container: Volume: 208.0 1 Full: 100.0 % 
Density: 0.250 kg /1 

************************ System Configuration 

Counter: SGS with Trans. 
Segments: Number: 16 Offset, o 
Scanning Platform: Start, 934 mm Delta: 51 mm 
Count Type: Assay - 55 Gal Galv 23.8 
Collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 
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1----.-- -- -- -- --.---- ----- - -- -- .  ---------1
1 Segment 1 Results 
1- -------------------.-----.- -- ---- -- -- ---------- -- ---------- --I 

Segment: 1 Detector: DETOI Position: 1 
C:\Canberra\NDA2k\Data\00000202_CNTR0001_DCAT0002 PROCOOAG.ANLZ0003_P001_S001 

Acquisition St.art: 12/18/2008 3:09:49 PM 
Elapsed Live Time: 117.11 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

-.~.--.-.----.---".-~.-- --- 
SE-75 136.00 0.118 +/- 0.0024 
SE-75 264.66 0.165 +/- 0.0028 
SE-75 279.54 0.170 +/ 0.0036 
SE-75 400.66 0.194 +/- 0.0055 

Brrors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:07:12 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

peak Search Sensitivity! 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) cent.roid Efficiency %Uncert. 

59.42 Y 14791 2233 1.12 120.69 4.075E-006 1. 46 
77.59 100 1134 0.64 157.00 2. SHE-DOS 50.47 

M 94.66 'l 1755 2613 1. 31 191.10 7.262E-005 5.93 5.39 
m 98.58 Y 4307 3618 1. 32 198.93 8.411E-OOS 5.12 

103.93 Y 974 2241 1. 66 209.62 9.983E-005 8.14 
M 111. 06 Y 1649 1715 1. 57 223.88 1.201E 004 2.94 9.52 
m 115.13 Y 1267 2811 1. 57 232.01 1. 310E'004 3.57 

129.35 'l 4994 1262 1.16 260.42 1.638E-004 2.10 
M 144.25 Y 251 719 1. 06 290.19 1. 884E··Q04 19.16 2.67 
m 148.60 Y 317 840 1.06 298.88 1.937E-004 17 .50 
m 152.68 Y 196 789 1. 07 307.05 1.980E·OO4 18.98 

195.68 Y 141 585 1.18 392.97 2.106E-004 27.86 
M 203.51 Y 625 500 1.15 408.62 2.087E-004 4.64 0.54 
m 208.01 Y 1204 492 1.15 417 . 62 2.072E-004 3.25 



3 'Peak Analysis Report for LL85234255R 2/2/2009 5:08:29 PM Page 

Energy 10 Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

255.43 y 101 204 1.17 512.37 1. 843E-004 23.03 
M 332.73 Y 508 174 1.13 666.84 1. 451E- 004 5.02 1.16 
In 335.85 Y 103 162 1.14 673.0B 1.437E,,004 12.50 

344.92 Y 482 176 1.29 691.19 1.398E-004 6.38 
M 375.03 Y 1294 107 1. 36 751.36 1.282E-004 6.29 0.70 
m 3BO.21 Y 235 75 1. 36 761.71 1.263E-004 9.19 
m 382.74 Y 219 69 1. 37 766.77 1. 254E -004 9.19 

392.81 Y 483 79 1. 3B 786.90 1.221E-004 5.60 
413 .66 Y 1139 42 1.38 828.56 1.160E-004 3.31 
422.37 Y 57 58 1.01 815.96 1.13BE-004 26.77 
451.50 Y 131 24 1.13 904.18 1. 071E- 004 10.84 
510.68 117 15 1. 81 1022.44 9.621E-005 10.92 

1275.15 Y 37 3 0.95 2550.06 5.726E-00S 18.22 

Reference Peak Correction factor (from 2234. 4 keV peak) is 1. 03 +/- 0.01 

y Peak Identified by NID 

M First peak in a mUltiplet region 

In Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (gl Uncorrected Mass (g) 

Pu-239 2.72E+OOO +- 1.46E-OOI 1.96E+000 + 4.54E-002 

Beta: 6.09E+00I +- 1.00E+001 Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1.73E+OOO +- 6.62E-002 
203.55 1. 89E+000 +- 9.6SE-002 
375.05 2.33E+OOO +- 1. 54E-OOI 
413.71 2.40E+OOO +- 9.70E-002 
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1--- ---------------------------------- -----1 
1 Segment 2 Results 
1---------·- --.--------- - - ----I

1 

Segment; 2 Detector: DET01 Position: 2 
C;\Canberra\NDA2k\Data\00000202_CNTROOOl.DCAT0002 PROCOOAG_ANLZ0003_P002.S002 

Acquisition Start: 12/18/2008 3:14:00 PM 
Elapsed Live Time: 116.64 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o . o65~+7:-O-:-00 1 7 
SE-75 264.66 0.109 +/- 0.0020 

SE-75 279.54 0.111 +/- 0.0027 

SE-75 400.66 0.140 +/- 0.0046 


Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 2/2/2009 5:07:15 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.44 Y 18529 2819 1. 09 120.72 5.930E-OOS 1. 39 
M 94.69 Y 2538 2630 1.46 191.17 1. 330E- 004 4.81 12.35 
m 98.56 Y 6401 3419 1. 47 198,91 1.394E-004 4.04 
m 100.67 Y 1189 3175 1. 47 203.11 1.427E-004 5.37 
m 103.74 Y 2058 2856 1. 48 209.25 1.474E-004 4.43 
M 111.06 Y 2060 1854 1.63 223.87 1. 57SE-004 2.63 13.98 
m 115.20 Y 1652 3087 1. 64 232.15 1.627E-004 3.10 
M 125.14 Y 335 1379 1. 09 252.02 1.734E-004 10,23 3.05 
m 129.30 Y 6638 1050 1. 09 260.32 1. 772E- 004 3.34 
M 144.21 Y 369 792 1.17 290,11 1. 893E- 004 15.05 2.46 
m 148.61 Y 483 1027 1.17 298.92 1.923E-004 13 .44 
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Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV} centroid Efficiency %Uncert. 

m 152.78 Y 286 99B 1.18 307.24 1.949E-004 14,61 
171.42 Y 140 701 1. 06 344.50 2.030E-004 29,89 
189,28 Y 121 721 0.85 380.18 2,067E-Q04 35.59 

M 203,56 Y 863 527 1.28 408.71 2,074E-004 6.98 0.54 
m 207.99 Y 1437 415 1. 28 417.58 2,073E-004 6,40 

255.31 Y 91 335 0.77 512.14 2.001E-004 32,95 
311.89 Y 54 204 1. 26 625.20 1.842E-004 42.43 

M 332.80 Y 600 179 1. 21 666.97 1. 782E-004 4,52 1. 06 
m 335.95 Y 121 189 1. 22 673.27 1. 773E-004 11.45 
m 341. 46 Y 66 181 1. 22 684,28 1.757E-004 17,84 
m 345.02 y 552 189 1. 23 691.40 1. 747E-004 4,67 

368.10 Y 161 173 2.04 737.51 1.680E-004 15.38 
M 375.05 Y 1565 119 1. 23 751.40 1.660E-004 2.75 1.41 
m 380.07 Y 294 84 1. 23 761. 43 1,646E-004 6,18 
m 382.73 Y 280 75 1.23 766.74 1. 63 9E-004 6.24 

392 ,90 Y 534 75 1,45 787.08 1,6l0E-004 5,25 
413.68 Y 1377 69 1. 42 828.61 1. 558E-004 3.10 
422,63 Y 73 42 1. 34 846,48 1.537E-004 17.93 
451.43 Y 139 23 1. 38 904.03 1. 473E-004 10.20 

1274,61 Y 32 4 1. 07 2548.98 7.809E-005 20.38 

Reference Peak Correction factor {from 2234.4 keY peak) is 1.03 +/. 0,01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet~ 

? Adjacent peak noted 

Errors quoted at 1.000 sigma 

Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (9) Uncorrected Mass (9) 

2.l9E+000 +- 9,58E-002 2,18E+OOO + 4.67E-002 

Beta, 4.S4E-001 +- 1,QOE+OOl Alpha, 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass Ig) 

129.30 2.13E+OOO +- 1,OOE-OOl 
203.55 2.62E+OOO + 1.91E-OOl 
375.05 2.17E+OOO +- 7,36E-002 
413.71 2.l6E+OOO +- 8.24E-002 
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1- -- ---- ------- ---- -- ---- -- ------- -- - -- - - -- ------- 1 
i Segment 3 Results 1 

1---- ------------------------------------------------------------------1 
Segment: 3 Detector: DETOI Position: 3 
C: \Canberra\NDA2k \Data \ 000002 02 _ CNTROO 0 l_DCATO 002 ._PROCOOAG_ANLZO 00 3 _P003_S003 

Acquisition Start, 12/18/2008 3,18,12 PM 
Elapsed Live Time: 117,99 sec Elapsed Real Time, 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date, 11/1S/2008 9,40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o . 3-03-~:;:f:-o.Oo49 
SE-75 264.66 0.373 +/- 0.0057 
SE-75 279.54 0.383 +/- 0.0066 
SE-75 400.66 0,428 +/- 0.0093 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results ~********************** 

Peak Analysis Performed on: 2/2/2009 5,07:18 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts IkeV) centroid Efficiency %Uncert. 

59.43 Y 9722 1632 1.12 120.71 8.372E-005 1.62 
78.09 110 809 0.57 158.00 1.S33E-004 38,85 

M 94.68 Y 1032 1705 1. 31 191.14 2.120E-004 7.34 4.83 
m 98,57 Y 2755 2249 1. 32 198.93 2.244E-004 6.23 

103.76 Y 720 1329 1. 99 209,29 2.400E-004 8.51 
M IlL 07 Y 1049 1026 1. 69 223.90 2.599E-004 3.53 5.37 
m 115.20 Y 909 1998 1. 70 232.14 2.701E-004 4.01 
M 125.22 Y 251 754 L06 252.17 2.917E-004 9.98 0.73 
m 129.30 Y 3202 573 1.07 260.33 2.993E-004 3.51 
M 144.31 Y 174 485 1. 01 290.31 3.217E-004 12.05 2.99 
m 148.71 Y 150 617 l.Ol 299.12 3.267E-004 13.84 

171.81 Y 102 402 0.89 345.27 3.435E-004 30.94 
M 203,58 Y 363 347 1.10 408.76 3,46SE-004 6.23 1.00 
m 207.99 Y 655 303 1.10 417.58 3.457E-004 4.39 



7 'Peak Analysis Report for LL85234255R 2/2/2009 5:08:32 PM Page 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

M 332.73 Y 288 118 1.06 666.84 2.805E·OO4 16.52 0.90 
m 335.80 Y 73 98 1. 07 672.97 2.786E·OO4 20.32 

344.91 Y 296 108 1.37 691.18 2.732E·004 8.02 
M 375.04 Y 774 63 1.29 751.38 2.561E·OO4 3.70 0.87 
m 380.19 Y 150 46 1.29 761.67 2.533E-004 8.25 
m 382.77 Y 134 41 1.30 766.82 2.519E·004 8.70 

392.80 Y 259 48 1.43 786.87 2.466E-004 7.67 
413 . 75 Y 729 30 1. 41 828.75 2.362E-004 4.07 
422.39 Y 38 33 1.48 845.99 2.322E-004 27.41 
451.57 Y 94 13 1. 38 904.31 2.194E-004 12.06 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 02 +/- 0.01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

Self Absorption Correction Results 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 7.86E-001 +- 4.0SE-002 6.78E-001 +- 1.64E-002 

Beta: 3.39E+001 +- 1.11E+00I Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 6.07E-OOI +- 3.00E-002 
203.55 6.60E-OOl + 4.38R-002 
375.05 6.96E·001 +- 2.86E-002 
413.71 7.54E-001 + 3,40E-002 
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1-------- -- ------------------- ------------- -------------------------/ 
1 Segment 4 Results 1 

1---- -- ----------- ------- -- ---------------- - ----- -- 1 

Segment: 4 Detector: DBTOl position: 4 
C:\Canberra\NDA2k\Data\00000202.CNTROOOIDCAT0002 PROCOOAG_ANLZ0003 P004.S004 

Acquisition Start: 12/18/2008 3:22:23 PM 

Elapsed Live Time: 118.92 sec Elapsed Real Time: 120_00 sec 


********************* Transmission Results 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 M4 

Nuclide Energy Transmission Ratio 

5 136.00 o.124---';/-0--'--6024
SE-75 264.66 0.172 +1- 0_0029 
SE-75 279.54 0.181 +/- 0.0037 
SE-75 400.66 0.205 +/- 0_0055 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:07:21 PM 

Peak Analysis From Channel: 80 to Channel: S192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Pit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.43 Y 2452 618 1.0S 120.71 3.385E-006 2.76 
M 94.65 209 734 1. 57 191. 08 8.987E-005 24.67 1. 63 
m 9S.59 582 102S 1.58 198.95 1. 062E 004 19.85 

111.29 149 514 1.01 224.34 1.597E-004 24.03 
129.34 Y 494 269 1.1S 260.40 2.2S8E-004 6.66 
207.99 Y 79 173 1.19 417.56 3.030E-004 27.11 
344.80 36 46 1. 02 690.95 2.100E-004 33.14 
375.09 Y 138 28 1. 61 751.48 1. 930E·OO4 10.44 
413.79 Y 131 15 1.48 828.81 1. 755E-004 9.97 

1275,12 Y 34 3 1. 64 2550.01 B.90SE-005 18.84 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/. 0.01 

y Peak Identified by NID 
M -First peak in a mul tiplet region 
m Other peak in a mUltiplet region 
F -Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1,000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (gl Uncorrected Mass (gl 

Pu-239 2.04E-001 +- 2.35E-002 1.41E-001 +- 7.42E-003 

Beta: 6.47E+OOl +- 2.00E+OOl Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 


129.30 1.24E-001 +- 9.12E-003 
375.05 1.6SE-OOl + 1.758-002 
413.71 l.aZE 001 +- 1.86E-002 
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1------------ --I 
1 Segment 5 Results 1
1------ -- -- ,I 

Segment; 5 Detector; DETOI Position; 5 
C:\Canberra\NDA2k\Data\00000202 CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003 POOS_SOOS 

Acquisition Start: 12/18/2008 3:26:34 PM 

Elapsed Live Time: 119,06 sec Elapsed Real Time: 120,00 sec 


********************* Transmission Results 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 
----- ._._._------~--.-

SE-75 136,00 0,027 +/- 0,0009 
SE-75 264,66 0,057 +!- 0.0012 
SE-75 279,54 0.058 +/- 0,0017 
SE-75 400.66 0,083 +/- 0.0033 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:07;24 PM 

Peak Analysis From Channel: 80 to Channel; 8192 

Peak Search Sensitivity: 3,00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert, 

59,53 y 1610 453 1.10 120.90 4.102E-005 3.38 
98,89 165 494 1.18 199,55 1,073E-004 20,79 

129,29 Y 112 252 1. 00 260,30 1. 445E-004 22,97 
413.92 Y 28 12 1.16 829.07 1.396E-004 26,11 

1274,65 Y 5S a 1. 60 2549,06 7,316E-005 13 .53 

Reference peak Correction factor (from 2234.4 keV peak) is 1.00 +/., 0.01 

y ; Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****-************* 

AbsorpLion correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 5.12E-002 +- 2.02E-002 4.60E-002 +- 8.01E-003 

Beta: 1,90E+00l +- 6.58E+00l Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 2 


Energy Mass (g) 


129.30 4.42E-002 + 1,03E-002 

413.7l 4.89E-002 +- 1.28E-002 




Segment Results Report for LLB5234255R 2/2/2009 5:08:36 PM Page 12 

\- - -- - --------- - ---- - \ 
Segment 6 Results 

i
\ 

- -- ---- - ---- -- --------\ 
\ 

Segment: 6 Detector: DETOl position: 6 
C:\Canberra\NDA2k\Data\OOC00202_CNTR0001_DCAT0002 PROCOOAG ANLZ0003_P006_S006 

Acquisition Start: 12/18/2008 3:30:46 PM 

Elapsed Live Time: 119.12 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/200B 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-7S 136.00 o. 085-+i-::-o~oo18-
SE-75 264.66 0.144 +/- 0.0025 
SE-75 279.54 0.148 +/ 0.0031 
SE-75 400.66 0.184 +/- 0.0052 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:07:27 PM 

Peak AnalySiS From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.52 Y 1987 392 1.10 120.87 1.406E-D06 2.91 
129.30 Y l35 193 1.17 260.33 2.023E-004 17.38 
375.14 Y 49 23 1. 31 751.59 2.006E-004 20.83 
413.70 Y 48 12 1. 22 828.63 1.87SE-004 18.45 

1274.49 Y 33 4 1. 53 2548.74 9.077E-005 20.13 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 00 +/ 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Abscrption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (9) Uncorrected Mass (g) 

Pu~239 7.41E-002 +~ 1.66E~002 4.66E~OG2 +~ 5.23E~003 

Beta: 8.66E+OOI +~ 4.34E+OOI Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 3 


Energy Mass (g) 

129.30 3.80E-002 +~ 6.76E~OC3 

375.05 5.65E~OO2 +~ 1.18E 002 
413.71 6.22E~OO2 +- 1.16E~OO2 
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I~------------- - -- - ------ -~-- - -------- - - --~---------- - -I 
Segment 7 Results I1

1-- ------ - - ---- ------ ---------------------- ----------------------1 
Segment: 7 Detector: DETO 1 Pos i t ion: 7 
C,\Canberra\NDA2k\Data\00000202_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 12/18/2008 3:34:57 Pl4 
Elapsed Live Time, 119.17 sec Elapsed Real Time, 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9: 40: 51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o.139-+7::-0-:0026
SE-75 264.66 0,202 +/ 0.0033 
SE-75 279,54 0.207 +/- 0.0040 
SE-75 400.66 0.250 +/ 0.0063 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:07,31 PM 
Peak Analysis From Channel: 80 to Channel, 8192 
Peak Search Sensitivit.y; 3,00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert, 

59.48 y 2215 361 1.12 120.80 3.058E-006 2.72 
H 99.09 Y 222 380 1. 71 199,96 1. 091E-004 15.04 1.54 
m 103.12 Y 141 329 1.71 208.00 1.271E-004 15.36 

129.30 Y 147 177 1. 27 260.33 2.337E-004 15.73 
345.08 21 13 0.80 691.51 2.170E-004 33.41 
375.05 Y 56 19 1. 00 751,41 2.003E-004 18.10 
413.88 Y 57 13 0.76 828.99 1.827E-004 16.81 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet" 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass {g) Uncorrected Mass (g) 

Pu-239 9.66E-002 +- 1.95F.-002 4.60F.-002 +- 4.78E-003 

Beta, 1.29E+OO2 +- 3.93E+001 Alpha: 1.00!S+000 +- O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 


129.30 3.57E-Q02 +- S.75E-003 
375.05 6.3BE-002 +- 1.16E-002 
413.71 7.59E-002 +- 1.29E-002 
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1---- ----.- ----- ------------- ----I 
Segment 8 Results1 1

1--------------- ---------·-----1 

Segment: 8 Detector: DETOl Position: 8 
C:\Canberra\NDA2k\Data\00000202_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P008_S008 

Acquisition Start: 12/18/2008 3:39:08 PM 
Elapsed Live Time: 119.22 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description! 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 ~l 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.081 +/- 0.0018 
SE-75 264.66 0.138 +/- 0.0024 
SE-75 279.54 0.144 +/- 0.0031 
SE-75 400.66 0.177 +/- 0.0050 

Errors quoted at 1.000 sigma 

**************.******** Peak Analysis Results *********************** 

Peak Analysis Performed on; 2/2/2009 5:07:34 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.47 y 1650 311 1.08 120.79 5.257E-005 3.14 
129.29 Y 160 109 1. 07 260.31 1. 941E-004 12.30 
345.04 26 15 0.99 691.43 1.956E-OC4 29.78 
413.88 Y 50 5 1.19 829.01 1.727E-004 15.81 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Nass (g) Uncorrected Mass (g) 

Pu-239 8.41B-002 +- 2.01E-002 5.218-002 +- 5.298-003 

Beta, 7.S6B+OCI + 3.84E+001 Alpha, 1.00E+000 +- O.OOB+OOO 
Number of energy lines used in correction; 2 

Energy ~!ass (g) 

129.30 4.69B-002 +- 6.00E-003 
413.71 7.01E-002 +- 1.12E-002 
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1---- - .. -- -- .. -- -I 
1 Segment 9 Results i
I· -- .-- ----------1 
Segment: 9 Detector: DET01 Position: 9 
C:\Canberra\NDA2k\Data\00000202_CNTR0001_DCAT0002 PROCOOAG ANLZ0003 P009 5009 

Acquisition Start: 12/18/2008 3:43:19 PM 

Elapsed Live Time: 119,21 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 5S Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9: 40: 51 AM 

Nuclide Energy Transmission Ratio 

_._--
SE-7S 13 .00 0. oilii+T--il . 0618 
SE-75 264,66 0,139 +/ 0,0024 
SE-75 279,54 0.148 +/- 0.0031 
SE-75 400.66 0.178 +/- 0,0050 

Errors quoted at 1,000 sigma 

*********************** Peak Analysis Resul ts *********************** 

Peak Analysis Performed on: 2/2/2009 5:07:37 PM 

Peak Analysis From Channel: BO to Channel: B192 

Peak Search Sensitivity: 3,00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59,54 y 1624 315 1.15 120,92 7.699E-006 3.18 
129,33 Y 130 152 1.22 260,39 1.944E-004 16,50 
208,19 Y 65 52 1.20 417,96 2,419E-004 20,52 
413.81 Y 55 9 1.29 828.87 1.779E-004 15,71 

Reference Peak Correction factor (from 2234.4 key peak) is 1.00 +/- 0,01 

y Peak Identified by NID 
M First peak in a multiplet region 
m ; Other peak in a multiplet region 
F Fitted singlet 
? - Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu~239 1.04E~OOl +- 2.52E-002 4.64E-002 +~ 5.67E~003 

Beta: 1.30E+002 + 4.36E+00I Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction; 2 


Energy Mass (g) 


129.30 3.80E~002 + 6.43E-003 
413.71 7.57E-002 +~ 1.20E-002 
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--- -- -- ------ ---------------- ------ -- -----1
I Segment 10 Results I 
1---- ------------------------------------- -----------1 
Segment, 10 Detector, DETOI Position, 10 
C,\Canberra\NDA2k\Data\00C00202_CNTROOOI DCAT0002 PROCOOAG_ANLZ0003_POI0_S010 

Acquisition Start: 12/18/2008 3:47:31 PM 
Elapsed Live Time: 119.23 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o.o61--:;-FO. OO~ 
SE-75 264.66 0.106 +/- 0.0019 
SE-75 279.54 0.109 t/- 0.0025 
SE-75 400.66 0.149 +/ 0.0045 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:07,40 PM 
Peak Analysis From Channel: 80 to Channel, 8192 
Peak Search Sensitivity, 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.49 Y 1357 253 1. 00 120.82 3.171E-006 3.44 
103.12 Y 35 182 0.56 208.00 9.B96E-005 60.02 
129.33 Y 184 119 1. 03 260.38 1. 855E- 004 11.45 
374.86 Y 33 23 1. 29 751. 02 1_765E-004 27.54 
413.74 Y 35 B 1.28 828.73 1. 599E-004 21.25 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 00 + / - 0.01 

y - Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass {g) Uncorrected Mass (g) 

Pu-239 - correction not done - 5.31B-002 +- S.24E-003 

Beta: -2.B2E+OOI +- 4.00B_OOI Alpha: 1.OOE+OOO 0- O.OCE+OGO 
Number of energy lines used in attempted correction: 3 


Energy Mass (g) 
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:-------------------------~~~~~~~~~~~~~~~--------------- -- --------1 
/- -- ------ -- -- - -_. -----.-.- -[ 

Segment: 11 Detector: DET01 position: 11 
C: \Canberra\NDA2k\Data\ 00000202_CNTR0001_DCAT0002 PRCCOOAG_1'.NLZ0003 POll_SOlI 

Acquisition Start: 12/18/2008 3:51:42 PM 
Elapsed Live Time: 119.25 sec Elapsed Real Time: 120.00 sec 

Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atteD. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

.00 o.064-'~+/ ~o.00l5-
SE-75 264.66 0.110 +/. 0,0020 
SE-75 279,54 0.110 +/- 0.0025 
SE-75 400.66 0.118 +/- 0.0045 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on; 2/2/2009 5:07:43 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.43 y 1229 210 1.13 120.71 3.231E-006 3.55 
98.67 144 206 0.99 199.12 9.2858-005 16.43 

M 125,19 Y 25 73 0,89 252.11 1.7978-004 31.26 2,25 
m 129.29 Y 136 85 0.89 260.30 1.904E-004 10.39 

374.94 Y 40 14 1.41 751.19 1.761E-004 21,29 
413.86 Y 48 14 1. 57 828.96 1. 634E-004 18.86 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +1- 0,01 

~y Peak Identified by NID 
M First peak in a multiplet region 
m " Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: r'ULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU~2)9 7.448-002 + 1. 648- 002 4.48E-002 + 3.948-003 

Beta: 7.83E+001 +- 3.488+001 Alpha: 1.00E+000 + O.OCE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 


129.3C 4.07E-002 +- 4.42E-003 

375.05 5.26E-002 +- 1.12E-002 
413.71 7.24E~002 +- 1.38E-002 
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[--- ---- --------- ---- --------------- ---- -I 
I
[ ---- 

Segment 12 
---------  --- 

Results 
------------ 

1 

1 

Segment, 12 Detector: DETOl Posi tion: 12 
C:\Canberra\NDA2k\Data\00000202_CNTROOOl DCAT0002 PROCOOAG_ANLZ0003 P012_S012 

Acquisition Start: 12/18/2008 3:55,53 Pl4 
Elapsed Live Time: 119.27 sec Elapsed Real Time, 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23,8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.137- +Fo. 0026 
SE-75 264.66 0.204 +/- 0.0033 
SE-75 279.54 0.208 +/- 0.0040 
SE·75 400.66 0.257 +/ 0.0064 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:07:46 Pl4 

Peak Analysis From Channel: 80 to Channel, 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area CO'J.nts (keV) centroid Efficiency %Uncert. 

59.46 y 1094 193 1. 05 120.75 1.426E-Q04 3.77 
98.72 168 165 1. 20 199.21 1.834E-004 13.33 

129.39 Y 162 108 1.10 260.51 2.253E-004 12.09 
374.95 Y 47 16 0.82 751.21 2.186E-004 19.59 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mul tiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors ~loted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (9) 

Pu-239 5.45E-002 +- 1.68E-002 4.28E-002 +- 4.57E-003 

Beta: 3.71E+OOI +- 4.62E+OOl Alpha: 1.OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 2 


Energy Mass (g) 


129.30 4.09E-002 +- 5.17E-003 
375.05 4.94E-002 +- 9.73E-003 
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1 ------- ------------------------ ---------- -- -- - 1 

1 Segment 13 Results 1
1------------------------------------------ ------- --- --- --- --------1 

Segment: 13 Detector: DETOl Position: 13 
C:\Canberra\NDA2k\Data\00000202_CNTR0001_DCAT0002 PROCOOAG ANLZ0003 P013 S013 

Acquisition Start: 12/18/2008 4:00:05 PM 
Elapsed Live Time: 119.31 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23,8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o . 06~8~' +/-0-:-0016
SE-75 264.66 0.120 +/ 0.0021 
SE-75 279.54 0.126 +/- 0.0028 
SE··75 400.66 0.167 +/- 0.0048 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis performed on: 2/2/2009 5:07:49 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy 
(keV) 

ID Net 
A

Peak 
rea 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

59.60 
129.35 
413.79 

y 

Y 
Y 

902 
98 
21 

155 
89 

9 

0.95 
1.27 
0.83 

121.04 
260.43 
828.81 

9.553E-005 
1.862E-004 
1.71BE-004 

4.12 
17.30 
30.64 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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Self ~~sorption Correction Results ****************** 

Self Absorption correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model! FULL 

Nuclide Corrected Mass (9) Ur:corrected Mass (9) 


- correction not done - 2,99E-C02 +- 4.S7E-003 


Beta: -1.16E+OOO +- 6,66E+OOl Alpha: l.OOE+OGO +- Q,OOE+OOO 

Number of energy lines used in attempted correction: 2 

Energy Mass (g) 
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- - - - I 1 -- ------------ 

1 Segment 14 Results 1 
1-------- -- ------------1 
Segment: 14 Detector: DETOI Position: 14 
C: \Canberra \NDA2k\Da ta\ 00 0002 02 _eNTRO 0 01_DCATO 002_PROCOOAG_ANLZ0003_POI4_SO 14 

Acquisition Start: 12/18/2008 4:04:16 PM 

Elapsed Live Time: 119_30 sec Elapsed Real Time: 120_00 sec 


********************* Transmiss~on Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 1 _00 o.i45--+7~o~oo27-
SE-75 264_66 0_215 +/- 0_0034 
SE-75 279_54 0_226 +/- 0_0043 
SE-75 400_66 0.269 +/- 0.0066 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5,07:52 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3_00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59 -46 Y 674 135 1.21 120.77 4_033E-006 4- 85 
129.26 Y 86 70 0_96 260_25 2.37SE-004 17.67 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1_000 sigma 
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***************** Self Absorption Correction Results 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



1 
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1---
Segment 15 Results 

1---

Segment' 15 Detector, DETOl 	 Position: 15 
C: \Canberra\NDA2k\Data\00000202_CNTROOO 1 DCAT0002 PROCOOAG_ANLZ0003_P015S015 

Acquisition Start: 1208/2008 4: 08: 28 PM 

Elapsed Live Time: 119.34 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results *********************~**** 

Calibration Description; 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/200S 9:40:51 AM 

Nuclide Energy 	 Transmission Ratio 

.00 0.4 .0 1 
SE-75 264.66 0.533 +/- 0.0078 
SE-75 279.54 0.550 +/- 0.0089 
SE-75 400.66 0.575 +/- 0.0115 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:07:56 PM 

Peak Analysis From Channel: 80 to Channel, 8192 

Peak Search Sensitivity: 3.00 


Energy 
(keV) 

ID Net Peak 
Area 

Continuum 
counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

59.39 Y 
102.99 Y 

392 
51 

92 
53 

1. 33 
0.81 

120.62 
207.75 

5.36SE-OOE 
1.968E-004 

6.55 
24.14 

Reference Peak Correct ion factor (from 2234.4 keY peak) is 1. 00 + i - 0 . 01 

y 	 Peak Identified by NID 
First peak in a mUltiplet regionM "" 

m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



I 
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---------1 
Segment 16 Results 

------1 

Segment: 16 Detector: DET01 position: 16 
C:\Canberra\NDA2k\Data\00000202_CNTROOOl DCAT0002 PROCOOAG_AMLZ0003 P016_S016 

Acquisition Start: 12/18/2008 4:12:39 PM 
Elapsed Live Time: 119.36 sec Elapsed Real Time: 120.00 sec 

~~~~-~~~~~-...---...---.. 

Transmission Results ************************** 

Calibration Description: S5 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE- 136.00 0.870 +/- 0.0128 
SE-75 264.66 0.900 +/- 0.0129 
SE-75 279.54 0.9]2 +/- 0.0141 
SE-75 400.66 0.906 +/- 0.0166 

Errors quoted at LOOO sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2 009 5:08:00 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy In Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.58 Y 114 53 1.12 121.01 1.444E 004 14.73 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? ~ Adjacent peak noted 

Errors quoted at 1.000 sigma 
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Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1------------· -------------- -------- -- -------- --------. ---I 
Sum of Segment NID Results I

i Category: Segmented ! 
1--- ----------- -- -- -- -- -- -- - -----------------------------------1 

C:\Canberra\NDA2k\Data\00000202 CNTROOOl DCAT0002 PROCOOAK.CNF 

~**************** Self Absorption Correction Results ****************** 

Absorption correction model: 

Nuclide Corrected Mass (gl Uncorrected Mass (g) 

Pu-239 6.S4E+OOO +- 1.88E-00l 1.96E+OOO +- 4.S4E-002 

Beta: 6.09E+OOl +- 1.OOE+OOl Alpha: l.OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %£rror concentratio.c.. Mass 

(uCi) (uCi/gl 9 


n on < 2. 639E- 00'2'-;/  2.3 < 5.153E·007 < 1.216E-D15 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 S.757E-OOI +/ 8.H 1.124E·OOS 9.096E-Oll 
Al-26 < S.901E-D02 +/ 18.0% < 1.l52E-006 < 3.l04E-006 
K-40 < 3.879E-OOl +/ 5.6% c 7.S77E-006 < 6.052E-002 
Co-57 < 1.377E·OOl +/ 3.4% < 2.689E-006 < 1.611E-Oll 
Co-GO < 5.66GE-002 +/ 2.9% < 1.l06E-006 < 4.964E-Oll 
8e-75 < 8.399E-002 +/ 1.9% < 1. 640E-OOG < 5.778E-012 
Kr-8S < 1.152E+OOI +/ 3.2% < 2.249E-004 < 2.902E-008 
Sr-90 < G.061E-002 +/ 2.1% c 1.184E-006 c 4.394E-010 
Sb-125 < 1.247E-001 +/ .. 2.3% < 2.436E006 < 1.200E-01D 
Ba-l33 < 8.269E-002 +/ 1.8% < 1. 615E-006 < 3.266E-010 
Cs-134 < 2.957E-002 +/ 2.1% < S.776E-007 < 2.256E-Oll 
Cs-l37 < 6.061E-002 +/ 2.1% < 1.lB4E-006 < 6.909E-010 
Eu-lS2 < 1.060E-00l +/ 4.0% < 2.070E-006 < 5.956E-010 
EU-lS4 < 1.658E-OOI +/ 2.1% < 3.238E-006 < 6.217E-010 
Ho-166m c 4.406E-002 +/ 2.4% < 8.606E-007 c 2.450E-OOB 
Bi-207 c 2.714E-002 +/ 2.8% < 5.301E-007 < 4.939E-010 
Pb-210 c 5.444E+003 +/ 309.7% < 1. 063E-OOl < 7.078E-OOS 
Ra-226 c 6.035E-002 +/ 2.4% c 1.l79E·006 < 6.035E 008 
Ac-227 < 2.91SE-001 +/ 8.3% < S.694E-006 < 3.994E-009 
Th-230 < 1.663E+002 +/ 8.6% < 3.247E-003 c $.147EOOJ 
Pa-231 < 1.882E+OOO +/ 11,2% < 3.675E-005 < 3.933E 005 
Th-232 < 9.174E-002 +/ :;;.3% < 1.792E-006 < 8.266E-OOl 
U-232 < 9.174E-002 +/ 2.3% < 1.792E-006 < 4.247E-009 
U-233 < 1.199E+003 +/- 2.7% c 2.342E-002 < 1. 223E-Q01 
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Pa-234 < 1.829E-00l +/- 12.3% < 3.S72E-006 
Pa-234m < 2.601E+OO2 +/- 2.3% < 5.080E-Q03 
u- 234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 9.537E-002 +/- 2.5% < 1.863E-006 < 4.358E-002 
Np-237 < 2.324E-001 +; - 2.0% < 4.538E-006 < 3.253E-004 
Pu-238 5.901E+OO4 +/- 11.8% 1.152E+OOO 3.411E-003 
U-238 < 3.868E+OOO +/ 2.4% < 7.555E-005 < 1.137E+OOl 
pu-239 4.112E+OOS +/- 2.9% 8.031E+OOO 6.538E+OOO 
Pu-239B 3.656E+OO5 +/- 1. 9% 7.141E+OOO S.812E+OOO 
U-239 < 3.778E+OO4 +/- 368.5% < 7.378E-OOI 
Pu-240 1.945E+OO3 +/- 36.9% 3.799E-002 8.462E-003 
Am-241 S.361E+OO3 +/ 28.2% 1.047E-OOI 1. 544E-003 
Am-24lB 2.89lE+OO4 -+1- 5.4% 5.646E-OOI 8.326E·OO3 
Pu-24l 5.596E+OO5 +/- 9.9% 1.093E+OOl 5.384E-003 
Pu-241B 6.577E+OO5 +/- 3.6% 1.28SE+OOI 6.327E-003 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Arn-243 < 3.220E-OOI +/ - 1.9% < 6.290E-OOG < 1.594E·OO6 
Cm-243 < 3.322E-001 +/- 3.4% < 6.487E-006 < 6.377E·OO9 
Cm-244 < 2.46BE+OO4 +/ 14.2% < 4.820E-OOI < 3.011E-004 
Cm-245 < 6.022E-OOI +/- 7.7% < 1.176E-OOS < 3.463E-006 
Cm-247 < 4.91SE-002 +/ 8.6% < 9.599E-007 < S.2S9E-004 
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Nuclide Total Activi ty %Error Concentration Mass 
(uCi) (uCi/g) g 

"-------~ 

Cf 249 < 3.6% < < 1.53SE-00S 
Cf-251 < 3.4938-001 +/- 5.6% < 6.822E-006 < 2.1S3E-007 

? Nuclide is part of an undetermined solution 

X ~ Nuclide rejected by the interference analysis 

* :::;; Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 
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1---------------------- ------- ---------------- --------------- -------1 

I 
 Summed Segment Spectra Results 
 1 
Category: Segmented

1--·------------ -- ---------------- ------- ------- ------- -- I 
C:\Canberra\NDA2k\Data\00000202 CNTR0001 DCAT0002 PROCOOAI.CNF 

Elapsed Live Time: 118.10 sec Elapsed Real Time: 120.00 sec 

************************ NID/MDA Results **************************** 

Nuclide Total Act i vitY %Error Concentration !'-tass 
(uCi) (uCi/g) g 

n on ;:~8-:23 4 E - 0 02~ / _. 1. 0% < 1. 608E- 006 < 3.796E-015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 6.779E-001 +/ 7.6% 1.324E-005 1. 071E-OI0 
Al-26 < 9.926E-002 +/ 6.9% < 1.939E-006 < 5.221E-006 
K-40 1.743E+OOO +/ 19.2% 3.404E-005 2.719E-00l 
CO-57 < 4.513E-001 +/ 1.5% < 8.815E-006 < 5.280E-Oll 
Co-60 1. 750E-001 +/ 13.3% 3. 418E- 006 1.535E-010 
8e-75 < 2.531E-001 +/ 1. 0% < 4.944E-006 < 1. 742E-011 
Kr-8S < 3.950E+001 +/ 2.4% < 7. 716E- 004 < 9.955E-008 
Sr-90 < 1.246E-001 +/ 0.8% < 2.433E-006 < 9.033E-OI0 
Sb-125 < 3.324E-001 +/ 1. 3% < 6.493E-006 < 3.198E-010 
Sa-l33 < 2.015E-001 +/ 0.8% < 3.936E-006 < 7.960E-OI0 
Cs-134 < 8.351E-002 +/ 0.8% < 1.631E-006 < 6. 372E-011 

X Cs-137 
Eu-152 < 3.423E-001 +/ 1. 8% < 6.686E-006 < 1.924E-009 
EU-154 < 4.814E-001 +/ 1. 0% < 9.402E-006 < 1.805E-009 
Ho-166m < 1.366E-001 +/ 1. 5% < 2.667E-006 < 7.592E-008 
!li-207 < 8.288E-002 +/ 0.8% < 1.619E-006 < 1.S0SE-009 
Pb-2l0 < 5.372E+003 +/ 11. 3% < 1.049E-00I < 6.984E-005 
Ra-226 < 2.039E-001 +/ 1.3% < 3.982E-006 < 2.039E·007 
Ac-227 < 9.001E-001 +/ 8.2% < 1.758E-005 < 1.233E-008 
Th-230 < 5.364E+002 +/ 6.2% • 1.048E·002 < 2.629E-002 
Pa-231 < 5.034E+000 +/ 11.1% < 9.831E-005 < 1.052E-004 
Th-232 < 2. 939E-00l +/ 1.1% < 5.739E-006 < 2.648E·,000 
U-232 < 2.939E-00l +/ 1.1% < 5.739E-006 < 1.361E-008 
U-233 
Pa-234 

< 
< 

3.804E+003 
4.875E-OOl 

+/
+/

1. 4% 
12.1% 

< 

< 
7.429E-002 
9.522E-006 

< 3.880E-00l 

Pa-234m < 6.810E+002 +/ 1. 5% < 1_ BOE-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 • 3.082E-00l +/ 1.7% < 6.019E-006 < 1.408E-00l 
Np-237 3.130E-001 +/ 44.4% 6.1l3E-006 4.382E-004 
Pu-238 6.813E+004 +/ 12.0% 1. 331E+000 3.93SE-003 
U-238 < 1.174E+00l +/ 1. 6% < 2.293E-004 < 3.452E+001 
Pu-239 3.403E+005 +/ 2.4% 6.646E+000 5.410E+OOO 
Pu-239B 3.746E+OOS +/ 1.7% 7.317E+OOO 5.956E+000 
U-239 < 1.272E+004 +/ 15.0% • 2.485E-00I 

X Pu-240 
Am-241 2.708E+004 +/ 26.7% 5.289E-OOl 7.799E-003 
Am-241B 3.177E+004 +/ 4.4% 6.206E-00l 9.151E-003 
Pu-241 4.760E+005 +/ 11.6% 9.298E+000 4.580E-003 
Pu-241B 5.889E+005 +/ 2.4% 1.150E+001 5.666E-003 
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Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 9.940E-001 +/ 1.1% < 1. 941E-OOS < 4. 920E- 006 

Cm-243 < 1.025E+000 +/ 3,0% < 2. 002E- 005 < 1. 968E-008 

Cm-244 < 9.879E+004 +/- 13.9% < 1.929E+000 < 1.205E-003 

Cm-245 < 1.930ETOOO +/- 7.4% < 3.770E-00S < 1.110E-005 

Cm-247 < 1. 375E-001 +/- 8.4% < 2.686E-006 < 1.472E-003 




----- ----

--------
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Nuclide Total Activity 'tError concentration Mass 

(uC;) {uei/g) g 


Cf-249 < 1.602E-OOl +/- 3.1% < 3.129E-006 < 3.S77E-008 
Cf-251 < 1.077E+OOO +/- 5,3% < 2.103E-005 < 6.72BE-007 

? Nuclide is part of an undetermined solution 

X ::= Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (9) Uncorrected Mass (g) 

Pu-239 5.41E+OOO +- 1.27E-OOI 4.82E+OOO +- 5.2SE-002 

Beta: 2.68E+OOI +- 5.11E+OOO Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 4.42E+OOO +- 1. OIE-OOI 
203.55 4.6BE+OOO T' 1.30E·OOl 
375.05 5.00E+OOO +- 9.09E-002 

413,71 5.14E+OOO +- 1.0BE-OOI 
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tr *4.'t."*************** Radioassay Data Sheet ******************** 

Engine version: THO Gamma 1.5 

Assay Instrument: SGS with Trans. Location:LLNL 
Analysis Method: LLNL SGS Operating Procedure Software Version: NDA 2000 V.4.0 
Item ID: SGS100 Analysis Date: 12/22/2008 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 16800.0 g 
Pu mass 1.16E+002 +- 1.71E+OOI g 
TRU Alpha Activity 1. OOE+OOI +- 1.13E+000 Ci 
TRU Activity Concentration S.98E+00S +- 6.70E+OO4 nCi/g 
pu-239 Equivalent Activity 1.04E+001 +- 1.13E+OOa ci 
Pu-239 FGE 1.10E+OO2 +- 1. 7lE+OOl g 
Decay heat 3.1GE-OOI +.. 3.50E-002 W 

Activity 
Nuclide Mass Activity Uncert. MDA 

g Ci ci ci 

SR90 <LLD <LLD O.OOE+OOO O.OOE+OOO 
CS137 <LLD <LLD O.OOE+OOO S.38E-008 
U233 <LLD <LLD O.OOE+OOO 3.98E-003 
U234 <LLD <LLD O.OOE+OOO O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 3.42E-007 
NP237 1. 02E-002 7.27E-006 1.20E-006 6.92E-007 
PU238 1.19E-002 2.06E-001 3.49E-002 3.66E-004 
U238 <LLD <LLD O.OOE+OOO 3.91E-006 
PU239 1.09E+002 6.B7E+OOO 1.08E+000 1.22E-002 
PU240 6.S2E+00O 1.SOE+OOO 2.3SE-00I 2.66E-003 
AM241 4.22E-00I 1.47E+OOO 2.31E-00I 2.38E-004 
PU241 2.02B-OOI 2.10E+OOI 3.29E+00O 3.72E-002 
PU242 3.60E-C02 1.43E-004 2.65E-005 O.OOE+OOO 

Errors quoted at 1.000 sigma 

Operator: Date: __________________ 

ITR: Date: ________________ 
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***'".*************** Radioassay Data Sheet 

Engine Version: TMU Gamma 

Assay Instrument: SGS with Trans. 
Analysis Method: LLNL SGS Operating Procedure 
Item 1D: SGS100 

NID identified fiducial nuclide Pu-239 

Source of isotopics: MEASURED 


Net Weight 16800.0 g 
Pu maBS 1.1SE+002 +
TRU Alpha Activity 9.69E+OOO +
TRU Activity Concentration 5.77E+OOS +
Pu-239 Equivalent Activity I.01E+OO1 +
Pu-239 FGE 1. 09E+002 +
Decay heat 3.0SE-001 +

Activity 
Nuclide Mass Activity Uncert. 

9 Ci Ci 

*.****************** 

1.5 

Location:LLNL 
Software Version
Analysis Date: 

: NDA 2000 V.4.0 
12/22/2008 

1.70E+OO1 9 
1.11E+00O Ci 
6.61E+004 nCi/g 
I. llE+OOO Ci 
1.70E+001 9 
3.45E-002 W 

MDA 
Ci 

-- 
SR90 <LLD <LLD O.OOE+OOO O.OOE+OOO 
CSl37 <LLD <LLD O.OOE+OOO 1. 33E-007 
U233 <LLD <L1O O.OOE+OOO 9.1SE-003 
U234 <LtD <LLD O.OOE+OOO O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 7.90E-007 
NP237 8.17E-003 5.83E-006 9. 31E- 007 1.09E-006 
PU238 1.18E-002 2.04E-001 3.47E-002 3.73E-004 
lJ238 <LLD <LLD O.OOE+OOO 1.14E-005 
PU239 1.OBE+OO2 6.8IE+OOO 1.07E+OOO 1.24E-002 
PU240 6.46E+OOO 1.48E+OOO 2.33E-OOl 2.7lE-003 
AM241 3.4SE-OOI 1.20E+OOO 1. 90E-OOl 1.17E·OO4 
PU24l 2.00E-OOI 2.08E+00I 3.27E+OOO 3.79E-002 
PU242 3.56E-002 1.4lE-004 2.63E-005 O.OOE+OOO 

Errors quoted at 1.000 sigma 

Operator, Date:____________ 

ITR: Date'_____________ 
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MGA Results **************************** « ****,'*********************** 

MGA version: MGA V9.63H CI 

Measurement date = 12/22/08 Declared date = 12/22/08 
Low energy spectrum sensitivity = 30.0% Total counts 7.491E+006~ 

High energy spectrum sensitivity 10.0% 

Pu g/cm2 = 0.7552 Cd g/cm2 = 2.0761 FWHM at 122 keY 615 eV 

QFIT 1.12 FWHM at 208 keY = 785 eV 

NQFIT = 1.01 


Isotope analysis at 
Isotope Relative %* % Relative t* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.000109 6.5 6.5 0.0591 6.9 0.01028 6.44 0.01059 6.63 
Pu-239 1. 000000 0.0 0.4 540.9946 0.8 94.16859 0.06 94.13386 0.06 
Pu-240 0.059639 1.0 0.9 32.2642 1.2 5.61608 0.93 5.61565 0.93 
Pu-241 0.001848 0.8 0.7 1. 0000 0.0 0.17407 0.76 0.20894 0.91 
Pu-242 (New alg. ) 0.1780 ( 10) 0.03098 ( 10) 0.03097 ( 9) 
Am-241 0.005365 0.5 0.4 2.9025 0.8 0.50523 0.51 0.50795 0.52 

Pu-240 effective (meas. date) = 5.694 +/- 1.01% 
Am-241 separated about 28.171 +/- 0.167 years ago 
Am/Pu-241 weight ratio = 2.90252 +/- 0.77% 

Messages: 

Lead x-rays detected. 
Calculations in MGAABS didn't converge: results may be suspect. 

Notes : 	 * = Error in ratio 

Errors quoted at 1.000 sigma 

MGA sigma defaulted to 1 


Reviewed by; 	 Date: 
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************************************************************************** 

***** G E N I E QUA LIT Y ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
12/22/08 11:25:01 AM 

QA File: C:\CANEERRA\NDA2K\QA\CNTR0001_DC 
Sample ID: SGSIOO 
Sample Quantity: 1.0000E+OOO 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date: 12/22/08 10:15:29 AM 
Elapsed Live Time: 0.0 seconds 
Elapsed Real Time: 0.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev.] < LU : SD : UD : BS > 

SGS-IOO Pu-239 Trans Mas 1. 0928E+002 2.0014E-002 
[UD: 1.0913E+002+/ 7.370] >" 

Flags Key: 	 LU Lower/Upper Bounds Test (Ab Above, Be = Below) 
SD Sample Driven N-Sigma Test (In = Investigate, Ac = Action) 
UD user Driven N-Sigma Test (In • Investigate, Ac Action) 
BS Measurement Bias Test (In • Investigate, Ac = Action) 
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************************************************************************** 

G E N I E QUA LIT Y ASS U RAN C E ********** 
************************************************************************** 

Last Results Report 
12/22/08 11:25:02 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTROOOl_DC 
Sample ID: SG5100 
Sample Quantity: 1.0000E+OOO 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date; 12/22/08 10:19:46 AM 
Elapsed Live Time: 97.6 seconds 
Elapsed Real Time: 120.0 seconds 

Parameter Description Value Deviation/Flags 
[Hean +/- Std. Dev.] < LU : SO : UD : BS > 

8GS-100 414 keV centroid 8.2848E+002 0.00 
[0.00+/ 0.00] < > 

SGS 100 414 keV FWHM 1. 3059E+OOO 0.00 
[0.00+/ -0.00] < > 

SG8-100 Pu-239 Hass 1.0824E+002 -2.3861E+OOO 
[UD: 1.1082E+002+/ - 1. 081] < :In > 

Flags Key: LU Lower/Upper Bounds Test (Ab Above, Be = Below)= 
SO Sample Driven N-5igma Test (In Investigate, Ac Action)= 
UD = User Driven N-Sigma Test (In = Investigate, Ac Action)= 
BS Measurement Bias Test (In Investigate f Ac Action) 
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t 1--".. ---- ----------- --------------------------1 
NDA 2000 Assay Report1 

----- .. -.- ---- ----- .--------- ------------1 
1 

1 -----------------.----. 

************************* Item Information ************************ 

Item ID: SGSI00 Count Sequence Number: 204 

Operator: RHWM2\RHWM 

Assay Start: 12/22/2008 10:17:44 AM 

Description 1~ SGS100 

Description 2: 

Location:LLNL 

Comment: 
Matrix Type: Lucite 

Container Type: 55 TRU Galv 81,5 

Weight: Gross: 54.0 kg Net: 16,8 kg 

Container: Volume: 208.0 1 Full: 100,0 % 

Density: 0.080 kg /1 


****.******************* System Configuration *********************** 

counter: SGS with Trans. 
Segments: Number: 16 Offset: a 
Scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: QC - SGS 100 
Collimator/Geometry Setting: Default 
Transmission Mode: Two Pass ° 

Transmission correction Type: Standard 

Transmission Source: Se-75 Trans, o 


Errors quoted at 1.000 sigma 
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I 	 1- .~--- --------- ---- ---- -------------------- ---- ---- --------- --I 

1 Segment 1 Resul ts I 

1-------------------- ---- ---- --------------- -------------- --------
Segment: 1 Detector: DETOI Position: 1 
C:\Canberra\NDA2k\Data\00000204_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P001_S001 

Acquisition Start: 12/22/2008 10:19:46 AM 
Elapsed Live Time: 118.16 sec Elapsed Real Time: 120.00 sec 

-----_.__.. _--------------------- 
********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy 	 Transmission Ratio 

SE-75 136.00 0.416 +/- 0.0068 
SE-75 264.66 0.493 +/- 0.0074 
SE-75 279.54 0.508 +/- 0.0087 
SE-75 400.66 0.545 +/ - 0.0115 

Errors quoted at LOOO sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 10:21:47 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keY) Area Counts (keY) centroid Efficiency %Uncert. 

49.06 332 770 1.21 99.99 9.389E-007 13.30 
59.41 Y 676 817 1.19 120.67 6.67111-006 7.62 

2234.71 11980 13 1.14 4467.55 4.608E-005 1.43 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y Peak Identified by NIP 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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;. 
**************************** ~~********************** NID/MDA Results 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on < 3.546E-002 +/- 2.1% < 3.377E-005 < 1. 635E- 015 
Pulser < O.OOOE+OOO +/- 0.0% <: O.OOOE+OOO 
Na-n <: 2.630E-002 +/- 2.2% <: 2.504E-005 <: 4.155B-012 
Al-26 <: 3.350B-002 +/- 16.2% <: 3.190B-005 <: 1. 762.E-006 
K-40 <: 4. onE-OOl +/ 5.3% <: 3.878E-004 <: 6.353E-002 
Co-57 <: 1. 284E- 001 +/- 3.4% <: 1. 223E- 004 <: 1. S02E-0l1 
Co-60 <: 4.496E-002 +/- 1. 9% < 4.282B-OOS <: 3.943E-Oll 
Se-7S <: 9.747E-002 +/- 1. 9% <: 9.283E-OOS < 6.70GE-012 
Kr-8S <: 6.644E+00O +/- 3.2% < 6.327E-003 <: 1.674B-008 
Sr-90 <: 2.7S2E-002 +/- 2.1% < 2.621E-005 < 1.99SE-010 
Sb-12S <: 8.S38E-002 +/- 2.3% <: 8.D1E-OOS < 8.213E-Oll 
Ba-l33 <: 6.344E-002 +/ 1. 8% <: 6.042E-OOS <: 2.50GE-010 
Cs-134 <: 2.373E-002 +/- 2. .1% <: 2.260E-OOS <: 1.810B-Oll 
Cs-137 <: 2.7S2B-002 +/- 2.1% < 2.G21E-005 <: 3.138E-OI0 
Eu-152 <: 1.32SE-001 +/- 4.0% <: 1.262E-004 < 7.449E-OIO 
Eu-lS4 <: 7.509E-002 +/ - 2.4% <: 7.1S1E-OOS <: 2.816E-010 
Ho-166m < 3.376E-002 +/- 2.4% < 3.215E-OOS <: 1.877E-008 
Bi-207 < 2.S0SE-002 +/ 2.1% < 2.38SE-00S <: 4.558E-010 
Pb-210 < 8.853E+002 +/- 47.8% <: 8.432E-00l < 1.151E-OOS 
Ra-226 <: S.694E-002 +/- 2.4% < S.423E-005 '" 5.694E-008 
Ac-227 < 3.198B-OOI +/- 8.3% <: 3.046E-004 < 4.38IE-009 
Th-230 < 1.S22E+OO2 +/- 8.6% <: 1.450E-001 < 7.460E-003 
Pa-231 < 2.140E+OOO +/- 11. 2% <: 2.038E-003 <: 4.472E-005 
Th-232 < 9.467E-002 +/ - 2.3% <: 9.016E-OOS 8.S30E-001'" U-·232 < 9.467E-002 +/ 2.3% 9.016E-OOS < 4.383E-009'" U-233 <: 1.109E+OO3 +/- 2.7% < 1.0S6E+OOO <: 1.13lE-OOI 
Pa-234 1.661E-00I +/ - 12.3% < 1. 582E-004'" Pa-234m 1.968E+OO2 +/- 2.3% < 1.874E-001'" 1J - 234 < O.OOOE+OOO +/- 0.0% <: O.OOOE+OOO < O.OOOE+OOO 
U-235 I.OS6E-001 +/- 2.5% < 1. 006E-004 <: 4.826E-002'" Np-237 <: 1.S55E-001 +/- 2.0% 1.481E-004 <: 2.177E-004 

Pu-238 < 7.476E+003 +/ 2.7% '" <: 7.120E+OOO < 4.32IE-004 

U-238 <: 3.148E+OOO +/- 2.4% < 2.998E-003 <: 9.2S5E+OOO 

Pu-239 < 1. 427E+003 +/- 3.1% < 1. 3S9E+OOO < 2.268E-002 

Pu-239B < 4.211E+OO3 +/- 5.2% 4.011E+OOO < 6.695E-002
'" U-239 1.998E+OO3 +/- 59.1% <: 1. 903E+OOO'" Pu-240 < 2.601E+OO3 +/- 4.6% 2.477E+OOO <: 1.131E-002'" Am-241 6.355E+OO1 +/- 21.9% 6. 052E- 002 1.830E-005 

Am-24lB <: 9.702E+OO2 +/- 4.9% < 9.240E-OOI < 2.794E-004 

Pu-241 <: 3.980E+OO4 +/- 2.8% 3.790E+OOI <: 3.828E-004
'" Pu-241B < 1.07IE+004 +/- 2.5% < I.020E+OOl < 1. 030E-004 
Pu-242 O.OOOE+OOO +/- 0.0% <: O.OOOE+OOO < O.OOOE+OOO'" Am-243 <: 4.306E-001 +/- 1.9% 4.10lE-004 <: 2.131E-006'" Cm-243 < 4.441E-OOI +/- 3.4% 4.229E-004 <: 8.S27E-009 
Cm-244 2.863E+OO4 +/ 14.1% '" 2.727E+OO1 <: 3.493E-004'" '" Cm-24S <: 6.937E-OOI +/ 7.7% < 6.607E-004 < 3.989E-006 
Cm-247 <: 3.210E-D02 +/- 8.6% < 3.0S7E-005 <: 3.435E-004 
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~ 

Nuclide Total Activity 
(uCi) 

%Error concentration 
(uCi/g) 

Mass 
9 

Cf-249 
Cf-251 

< 
< 

4.054E-002 
3.B23E-001 

+/
+/

3.6% 
5.6% 

< 
< 

3.861E-OOS 
3.641E-004 

< 
< 

9.BllE-009 
2.389E-007 

? Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Self Absorption correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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, 	I--·~----·----- -----. ------------ ------------ ------------ ----- ----I 
1 ------------ -.----------:::~=~:--:-~=:~==:- -----. ------------------1 
Segment: 2 Detector: DBTOI position: 2 
C:\Canberra\NDA2k\Data\00000204_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 12/22/2008 10:23:57 AM 

Elapsed Live Time: 117.71 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy 	 Transmission Ratio 

8E-75 136.00 0.462 +/ - 0.0074 
SE-75 264.66 0.555 +/ 0.0083 
SE-75 279.54 0.558 +/- 0.0094 
8E-75 400.66 0.592 +/ - 0.0123 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 10:25:59 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.40 Y 1472 1053 1. 45 120.64 1.236E-004 4.42 
llO.62 103 1608 0.57 223.00 2.989E-004 55.75 

2234.73 11980 12 1.10 4467.59 1.071E-004 1.43 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.02 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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.. 
.*********************** NID/MDA Results **************************** 

Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 1.4118-002 +/- 1. 8% < 1.344E-005 < 6.504E-016 
Pulser < 0.0008+000 +/- 0.0% < O.OOOE+OOO 
Na-22 < 1. 817E-002 +/- 2.0% < 1.730E-00S < 2.870E-012 
AI-26 < 2.276E-002 +/ 15.5% < 2.168E-005 < 1.197E-006 
K-4D < 2.326E-00l +/- 4.9% < 2.216E-D04 < 3.629E-002 
Co-57 < 1. 080E-00l +/- 3.5% < 1. 02aE-004 < 1.263E-Oll 
Co-60 < 3.6218-002 +/- 2.5% < 3.449E-005 < 3.176E-Oll 
Se-75 < a.S88E-002 +/- 1.9% < 8.1798-005 < 5.909E-012 
Kr-85 < 4.661E+000 +/- 3.1% < 4.439E-003 < 1.174E- ooa 
8r-90 < 2.5538-002 +/- 2.0% < 2.432E-005 < 1. 851E-010 
Sb-125 < 5.1228-002 +/- 2.1% < 4.87a8-005 < 4.928E-Oll 
Ba-l33 < 6.5768-002 +/- 1.7% < 6.2628-005 < 2.5978-010 
Cs-134 < 1.300E-002 +/- 2.0% < 1. 23aE-005 < 9.920E-012 
Cs-137 < 2.5538-002 +/- 2.0% < 2.4328-005 < 2.911E-OI0 
Eu-1S2 < 8.9928-002 +/- 3.7% < 8.5648-005 < 5.053E-OI0 
Eu-154 < 5.187E-002 +/- 2 . 2'!' < 4.9408-005 < 1. 9458-010 
Ho-166m < 2.5938-002 +/- 2.3% < 2.470E-005 < 1.442E-008 
Bi-207 < 1. 727E-002 +/- 1.9% < 1.6458-005 < 3.1448-010 
Pb-210 < 7.554E+000 +/- 81. 7% < 7.195E-003 < 9.8218-008 
Ra-226 < 3.257E-002 +/- 2.3% < 3.101E-Q05 < 3.257E-008 
Ac-227 < 2.872E-00l +/- a.3% < 2.735E-004 < 3.935E-009 
Th-230 < 3.709E+001 +/- 25.1% < 3.533E-002 < 1. a188- 003 
Pa-231 < 1. 824E+OOO +/- 11. 2% < 1.737E-003 < 3. S12E-005 
Th-232 < 5.041E-002 +/ - 2.2% < 4.801E-005 < 4.542E-001 
U-232 < 5.041E-002 +/- 2.2% < 4.a01E-005 < 2.3348-009 
;1-233 < 1.099E+OO3 +/- 2.71 < 1. 047E+000 < 1.121E-001 
Pa-234 < 6.888E-002 +/- 12.2% < 6.560E-005 
Pa-234m < 1. 621E+002 +/- 2.1'< < 1.544E-001 
U·234 < 0.0008+000 +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 1.120E-00l +/- 2.5% < 1.067E-004 < 5.1198-002 
Np-237 < 1. 389E-00l +/- 2.0% < 1.323E-004 < 1. 945E-004 
Pu-238 < 7.5238+003 +/- 2.7% < 7.165E+000 < 4.348E-004 
U-238 < 3.007E+OOO +/- 2.1% < 2.864E-003 < 8.841E+00O 
Pu-239 < 1.2778+003 +/- 3.2% < 1. 216E+000 < 2.030E-002 
Pu-239B < 2.659E+003 +/ 6.4% < 2.5328+000 < 4.227E-002 
;1-239 < 9.688E+000 +/- 98.9% < 9.227E-003 
Pu-240 < 1.707E+003 +/- 5.4% < 1.626E+000 < 7.42GE-003 
Am-241 7.470E+000 +/- 38.1% 7.114E-003 2.1s1E-006 
Am-241B < 6.372E+002 +/- 5.7% < 6.069E-001 < 1. 835E-004 
Pu-241 < 3.744E+004 +/- 2.9% < 3.565E+001 < 3.601E-004 
Pu-241B < 1.096E+004 +/ 2.5% < 1.044E+00l < 1. 054E-004 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.036E-001 +/- 16.6% < 1. 939E-004 < 1.0088-006 
Cm-243 < 3.510E-001 +/- 3.4% < 3.343E-004 < 6.740E-009 
Cm-244 < 2.312E+004 +/- 14.1% < 2.202E+001 < 2.820E-004 
Cm-245 < 7.054E-001 +/- 7.7% < 6.718E-004 < 4.056E-006 
Cm-247 < 3.244E-002 +/- 8.5% < 3.090E-005 < 3.471E-004 
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Nuclide Total Activity 

(uCi) 
"Error Concentration 

(uci/g) 
Mass 

g 

Cf-249 
Cf-251 

< 
< 

4.091E-002 
3.789E-OOI 

+/
+/

3.5% 
5.6\ 

< 
< 

3.897E-00S 
3.608E-004 

< 
< 

9.901E-009 
2.368E-007 

? 
X 

* 
< 

@ ; 

Nuclide 
Nuclide 
Nuclide 
MOA 

Half life 

is part of an undetermined solution 
rejected by the interference analysis 
was manually edited 

too short for MOA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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, 	 I---L- ---- ---- ----- ---- ---- ---- ---- --------------- -------1 

i-- ---------- ------------~=:~:~:--:-~=~~==:----------- ---- ----------1 
Segment: 3 Detector: DETOI position: 3 
C:\Canberra\NDA2k\Data\00000204_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 12/22/2008 10:28:09 AM 

Elapsed Live Time: 114.71 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy 	 Transmission Ratio 

SE-75 136.00 0.389 +/- 0.0066 
SE-75 264.66 0.473 +/ 0.0072 
SE-75 279.54 0.490 +/- 0.0087 
SE-75 400.66 0.516 +/- 0.0114 

Errors quoted at 1. 000 sigma 

****.*****************. Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/22/2008 10:30:10 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy TD Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.45 Y 9050 2425 1.11 120.75 9.320E-005 1. 74 
M 94.75 2179 5792 1.49 191. 2 a 2.331E-004 5.78 '1.72 
m 98.73 Y 7564 8968 1. SO 199.25 2.469E-004 4.20 
m 100.91 Y 1168 8903 1. 50 203.60 2.541E-004 7.24 
m 103.38 Y 5312 7678 1.51 208.54 2.620E-004 4.16 
M 110.98 1580 4477 1. 44 223.72 2.844E-004 3.86 7.49 
m 114.85 Y 1062 7060 1.44 231. 44 2.947E-004 5.76 
M 125.35 Y 591 2904 1. 04 252.42 3.190E-004 7.24 3.19 
m 129.33 Y 343'1 2640 1.04 260.39 3.269E-004 2.32 
M 144.35 311 1726 0.74 290.40 3.510E-004 29.32 1.38 
m 148.64 Y 500 2680 0.'14 298.97 3.564E-004 22.13 
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• 
Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 

(keV) Area Counts (keV) centroid Efficiency %Uncert. 

164.69 y 130 2334 0.84 331. 04 3.708E-004 57.97 
195.77 195 1536 1.00 393.14 3.787E-004 30.88 

M 203.56 Y 794 1510 1.10 408.72 3.776E-004 4.64 1.69 
m 208.03 Y 2805 1327 1.10 417.65 3.768E-004 2.38 

255.44 121 743 0.93 512.39 3.S48E-004 34.72 
312.01 Y 119 821 1. 39 625.43 3.184E-004 40.11 

M 332.73 Y 968 538 1.33 666.83 3.036E-004 3.76 1.28 
m 335.69 Y 438 585 1. 33 672.74 3.015E-004 6.09 

344.98 747 638 1.25 691. 31 2.951E-004 6.62 
368.21 Y 309 474 2.46 737.74 2.797E-004 12.86 

M 375.03 Y 2186 363 1.27 751. 35 2.754E-004 2.44 2.69 
m 380.14 406 264 1.28 761.58 2.722E-004 5.82 
In 382.67 403 235 1. 28 766.64 2.706E-004 5.74 

392.86 785 237 1.52 786.99 2.645E-004 5.02 
413.67 Y 2057 llO 1. 38 828.58 2.529E-004 2.65 
422.54 114 92 1.40 846.31 2.483E-004 16.23 
451.56 203 43 1. 29 904.29 2.343E-004 8.78 
662.31 Y 91 15 1. 94 1325.43 1. 655E-004 12.90 
721. 82 Y 73 10 1.51 1444.35 1. 535E-004 14.02 

2234.72 11980 15 1.13 4467.56 6.717E-005 1.45 

Reference Peak correction factor (from 2234.4 keY peak) is 1.05 +/ - 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet~ 

? = Adjacent peak noted 

Errors quoted at 1. 000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 2.038E 002 +/- 1.8% < 1.941E-005 < 9.394E-016 

Pulser < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO 

Na-22 < 1.836E-002 +/- 2.0% < 1.749E-005 < 2.902E-012 

Al-26 < 2.139E-002 +/- 16.9% < 2.037E-005 < 1. 125E-006 

K-40 < 1. 848E-00I +/ - 5.3% < 1.760E-004 < 2.B83E-002 

Co-57 < 1.519E-001 +/- 4.4% < 1.446E-004 < 1.777E-Oll 

Co-60 < 2. 966E- 002 +/ - 1.7% < 2.844E-OOS < 2.619E-Oll 

Se-75 < 1.190E-00I +/ - 1. 8% < 1.133E-004 < 6.187E-012 

Kr-65 < 7.615E+OOO +/- 3.1% < 7.252E-003 < 1.919E-00B 

Sr-90 < 3.79SE-002 +/- 2.2% < 3.614E-005 < 2.75IE-OI0 

Sb-125 < 1.034E-00I +/- 1.9% < 9.845E-005 < 9.944E-011 

Ba-133 < 9.S79E-002 +/- 1.6% < 9.123E-005 < 3.784E-OIO 

Cs-134 < 1.502E-002 +/ - 1. 9% < 1. 431E-005 < 1.146E-Oll 


X 	 Cs-137 
Eu-152 < 8.191E-002 +/- 1.8% < 7.801E-005 < 4.G03E-010 
Eu-154 < 4.300E-002 +/ - 1. 9% < 4.09SE-OOS < 1. 612E-OIO 
Ho-166m < 2.604E-002 +/- 2.3% < 2.480E-00S < 1.448E-008 
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, Bi -2\:)7 < 1.733E-002 +/ 1. 9% < 1. 651E- 005 < 3.155E-OI0 
Pb-210 < 1. 340E+OOI +/ 259.0% < 1. 276E-002 < 1. 742E-007 
Ra-226 < 3.B53E-002 +/ 2.4% < 3.670E-005 < 3.B53E-00B 
Ac-227 < 4.1BOE-OOI +/ B.3% < 3.9BIE-004 < S.726E-009 
Th-230 < S.982E+OO1 +/ - 83.2% < S.697E-002 < 2.931E-003 
Pa-231 < 2,431E+OOO +/ 11.2% < 2.31SE-003 < 5.0S1E-OOS 
Th-232 < 6.49BE-002 +/ 2.4% < 6.1S8E-OOS < 5.8S4E-OOI 
U-232 < 7.15SE-002 +/ 2.3% < 6.B15E-OOS < 3.313E-009 
U-233 < 1. 468E+003 +/ 3.0% < 1.398E+OOO < 1.498E-00I 
Pa-234 < 1.128E-OOI +/ 12.2% < 1. 07SE 004 
Pa-234m < 1. 152E+002 +/ - 2.1% < 1.097E-OOI 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 1.437E-OOI +/ 2.9% < 1.3681l-004 < 6.S67E-002 
Np-237 2.183E-OOl +/ 40.2% 2.079E-004 3.057E-004 
Pu-238 < 9.684E+003 +/  3.1% < 9.223E+00O < 5.597E-004 
U-238 < 2.413E+OOO +/ 2.2% < 2.2981l-D03 < 7.09SE+OOO 
Pu-239 2.117E+OOS +/ 3.9% 2.016E+OO2 3.366E+OOO 
Pu-239B < S.S33E+OO3 +/ 16.S% < 5.269E+OOO < 8.796E-002 
U-239 < 2.157E+OOI +/ 308.4% < 2.0SSE-002 

X Pu-240 
Am-241 3.9l2E+004 +/ - 10.0% 3.726E+OOI 1.127E-002 
Am-241B 2.584E+004 +/ 10.6% 2.46lll+001 7.4431l-003 
Pu-241 1.70SE+OOS +/ 22.4% 1. 624E+002 1. 640E-003 
Pu-241B 3.209E+005 +/ 3.5% 3.0561l+002 3.087E-003 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 3.236E-OOl +/ 57.7% < 3.082E-004 < 1.602E-006 
cm-243 < 4.792&-001 +/ - 3.3% < 4.564E-004 < 9.201E-009 
Cm-244 < 2.3841l+004 +/ 14.2% < 2.271E+00l < 2.909E-004 
Cm-245 < 8.933E-00I +/ 7.8% < 8.S0SE-004 < 5.137&-006 
Cm-247 < 5.254E-002 +/ 8.5% < S.004E-005 < 5.622E-004 
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Nuclide Total Activity 'tError Concentration Mass 

(uCi) (uCi/g) g 


Cf~249 < 6.349E-002 +/ 3.4% < 6.046E-005 < 1.536E-008 
Cf-251 < 4.953E-001 +/- 5.8% < 4.717E-004 < 3.096E-007 

? ~ Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< ~ MDA 


@ ; Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

pU-239 3.37E+000 + 1.30E-001 9.65E-OOl +- 2.06E-002 

Beta: 2.20E+002 +- 8.80E+000 Alpha; 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
"" 

129.30 5.97E-OOl +- 2.50E-002 
203.55 1.32E+000 +- 7.10E-002 
375.05 1.83E+000 +- 5.54E-002 
413.71 1.99E+000 +- G.55E-Q02 
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I---L- ------ ---------------------------- ------ ------------- ----- --I 
I __ ~:~m_e_n_= __ =_Re_~~~=~ _____ ______ ___________ 1
1--- ------------
Segment: 4 Detector: DETOl position: 4 
c:\canberra\NDA2k\Data\00000204_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 12/22/2008 10:32:20 AM 
Elapsed Live Time: 102.15 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.355 +/ 0.0067 
SE-75 264.66 0.464 +/- 0.0097 
SE-75 279.54 0.475 +/- 0.0092 
SE-75 400.66 0.526 +/- 0.0127 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi square exceeds limit of 3.0 

Peak Analysis Performed on: 12/22/2008 10:34:22 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centrQid Efficiency %Uncert. 

59.44 Y 54767 6121 1.10 120.72 5.105E-006 1.27 
M 94.71 Y 11586 11297 1.55 191.21 1. 301E-004 2.22 62.79 
m 98.70 Y 44649 15139 1.56 199.17 1.535E-004 1.82 
m 100.90 Y 6937 15250 1. 56 203.57 1. 666E-004 2.80 
m 103.35 Y 31928 13051 1.57 208.48 1.813E-004 1. 79 
M 111 .06 Y 11691 7857 1.38 223.87 2.267E-004 1.67 80.78 
m 114.58 Y 9859 8696 1.38 230.92 2.466E-004 1. 75 
m 116.64 Y 9352 8102 1. 39 235.03 2.579E-004 1. 72 
m 120.54 Y 2311 6635 1.40 242.81 2.783E-004 3.19 
m 122.78 Y 1015 7028 1.40 247.30 2.895E-004 5.95 
m 125.25 Y 4270 6699 1.40 252.24 3.013E-004 2.25 
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8nergy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.29 Y 20618 5813 1.41 260.30 3.1938-004 1. 50 
M 144.21 Y 1261 4099 1.12 290.12 3.738E-004 5.02 0.93 
m 146.35 Y 1045 4617 1.12 294.39 3.B01E-004 5.81 
m 148.51 Y 2799 5139 1.12 298.72 3.860E-004 3.03 
M 161.01 Y 1257 5158 1. 67 323.69 4.121E-004 13.09 4.35 
m 164.64 Y 1253 7103 1. 68 330.95 4.1748-004 10.98 

171.43 Y 727 4566 1.25 344.51 4.248E-004 16.65 
179.16 Y 356 3830 1.03 359.95 4.298E-004 29.81 
189.26 Y 663 4609 1. 59 380.13 4.318E-004 18.75 
195.69 Y 974 4418 1.12 392.99 4.309E-004 12.69 

M 203.52 Y 5006 3606 1.19 408.64 4.280E-004 2.67 2.90 
m 207.97 Y 16598 3074 1.20 417.53 4.256E-004 2.13 

243.43 Y 392 2615 1.21 488.40 3.947E-004 24.49 
255.41 Y 687 2202 1.03 512.32 3.820E-004 12.89 
267.50 Y 551 1729 1.33 536.50 3.690E-004 13.97 
297.40 Y 395 1642 1. 07 596.24 3.372E-004 19.11 
311. 81 Y 859 1541 1.30 625.04 3.226E-004 9.01 

M 320.90 Y 536 1480 1.77 643.19 3.137E-004 8.09 3.28 
m 323.36 Y 723 2194 1. 78 648.11 3.114E-004 6.23 
M 332.68 Y 5668 1081 1.35 666.74 3.0288-004 4.08 1.62 
m 335.61 Y 2364 1023 1.35 672.60 3.002E-004 4.51 
m 341.43 Y 611 1096 1. 35 684.22 2.951E-004 7.41 
m 344.94 Y 4930 1049 1.36 691. 23 2.921E-004 4.06 

368.43 Y 2010 1080 2.34 738.18 2.733E-004 4.04 
M 374.99 Y 13102 844 1.26 751.29 2.684E-004 1.48 14.27 
m 380.08 Y 2556 677 1.27 761.45 2.648E-004 2.50 
m 382.66 Y 2240 599 1.27 766.62 2.630E-004 2.63 

392.85 Y 4653 546 1. 54 786.98 2.561E-004 2.18 
413.62 Y 12095 346 1. 44 828.49 2.431E-004 1.54 

M 422.49 Y 946 239 1.26 846.20 2.379E-004 3.92 2.17 
m 426.55 Y 185 267 1.27 854.31 2.357E-004 10.27 

451.38 Y 1460 152 1. 46 903.93 2.229E-004 3.44 
618.91 Y lIB 32 1.72 1238.70 1. 681E-004 13 .20 

H 645.87 Y 74 51 1. 42 1292.5B 1. 626E-004 15.56 2.10 
:n 652.69 Y 77 58 1. 43 1306.20 1. 613E-004 14.55 
m 658.98 Y 33 57 1. 43 131B.78 1.602E-004 26.14 
m 662.30 Y 573 37 1. 43 1325.41 1. 596E-004 4.76 

68B.67 Y 40 33 1. 09 1378.11 1.550E-004 32.45 
721.93 Y 305 19 1. 40 1444.57 1.499E-004 6.85 
769.23 Y 81 9 0.B5 1539.09 1.437E-004 14.06 

2234.70 11980 27 1.16 4467.52 6.794E-005 1. 53 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.18 +/ - 0.01 

Y Peak Identified by NID 
M = First peak in a mUltiplet region 
m Other peak in a mUltiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1. 000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi 1 (uCi/g) 9 


n on Fe <; 1.914E-002 +/- 1. 8% <; 1.823E-005 <; 8.825E-016 
Pulser <; 0.000£+000 +/ 0.0% <; O.OOOE+OOO 
Na-22 <; 2.789E-002 +/- 2.0% 2.656E-005 <; 4.407E-012" Al-26 <; 4.147£-002 +/- 14 .5% <; 3.949E-005 <; 2.181E-006 

K·40 <; 3.461E-001 +/- 4.8% <; 3.296E-004 <; 5.400E-002 


X 	 Co-57 
Co-GO <; 3.284E-002 +/- 2.5% <; 3.126E-005 <; 2. 880E- 011 
8e-75 <; 1.913E-001 +/- 1. 7% <; 1.822E-004 <; 1. 316E-011 
Kr-85 <; 1. 243E+00I +/ 3.0% <; 1.184E-002 <; 3.132E-008 
8r-90 <; 6.007E-002 +/- 2.0% <; 5.721E-005 <; 4.355E-OI0 
Sb-125 <; 2.353E-001 +/- 2.2% <; 2.240E-004 <; 2.263E-010 
Sa-l33 <; 1.621E-001 +/- 1.7% 1.544E-004 <; 6.405E-010" Cs-134 <; 2.409E-002 +/- 1. 8% <; 2.295E-005 <; 1. 838E-Oll 

X 	 cs-137 
X 	 Eu-152 

Eu-154 <; 7.964E-002 +/- 2.2% 7.585E-005 <; 2.987E-OI0" Ho-166m <; 4.563£-002 +/- 2.3% <; 4.346E-005 <; 2.537E-008 
Bi-207 <; 3.345E-002 +/- 1.9% <; 3.186E-005 <; 6.088E-010 
Pb-210 <; 4.240E+003 +/- 37.2% <; 4.038E+000 <; 5.512E-005 
Ra-22G <; 8.275E-002 +/- 2.2% <; 7.881E-005 <; 8.275E-008 
Ac··227 <; 6.293E-001 +1- 8.H <; 5.994E-004 <; 8.622E-009 
Th-230 <; 3.149E+002 +/- 8.5% <; 2.999E-001 <; 1.543E-002 
Pa-231 <; 3.745E+000 +/ 11.2% <; 3.566E-003 <; 7.827E-005 
Th-232 <; 9.431E-002 +/- 2.4% <; 8.982E-005 <; 8.497E-001 
U-232 <; 1.485E-001 +/- 2.1% <; 1.414E-004 <; 6.874E-009 
U-233 <; 2.422E+003 +/- 2.6% <; 2.307E+000 < 2.471E-001 
Pa-234 < 9.637E-002 +/- 12.2% <; 9.178E-005 
Pa-234m <; 1.477E+002 +/- 2.1% < 1.407E-001 
U-234 <; O.OOOE+OOO +/- 0.0% <; O.OOOE+OOO <; O.OOOE+OOO 
U-235 < 2.055E-00l +/- 2.4% <; 1.957E-004 < 9.390E-002 
Np-237 1.050E+000 +/- 13 .6% 9.999E-004 1.470E-003 
Pu-238 <; 1. 372E+004 +/- 2.5% <; 1. 306E+00I <; 7.929E-004 
U-238 <; 2.360E+000 +/ 2.2% <; 2.248E-003 <; 6.940E+000 
Pu-239 1.297E+006 +/- 3.1% 1. 235E+003 2.062£+001 
Pu-239B 7.530E+005 +1- 1.5% 7.172E+002 1. 197E+00I 
U-239 <; 1.826E+004 +/- 46.3% < 1.73 9E+001 

X 	 Pu-240 
Am-241 2.263E+005 +/- 4.5% 2.155E+002 6.517E-002 
Am-241B 1.117E+005 +/- 3.9% 1.063E+002 3.216E-002 
Pu-241 8.804E+005 +/ 4.1% 8.385E+002 8.469E-003 
Pu-241B 1.680E+006 +/- 3.0% 1.600E+003 1.616E-002 
PU"242 < O.OOOE+OOO +/- 0.0% <; O.OOOE+OOO <; O.OOOE+OOO 
Am-243 <; 7.126E-001 +/- 1.8% <; 6.786E-004 < 3.S27E-006 
Cm-243 <; 7.350E-001 +/- 3.3% <; 7.000E-004 <; 1.41lE-00B 
Cm-244 < 3.530E+004 +/- 14.2% < 3.361E+00I < 4.306E-004 
Cm-245 <; 1. 276E+000 +/- 7.6% <; 1.215E-003 <; 7.339E-006 
Cm-247 <; 1. 044E-001 +1- 8.5% < 9.941E-005 <; 1. 117E-003 



------
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.222E-001 +/ 3.5% < 1.164E-004 < 2. 7E-008 
Cf-251 < 7.043E-OOI +/- 5.6% < 6.707E-004 < 4.402E-007 

? : Nuclide is part of an undetermined solution 

X ; Nuclide rejected by the interference analysis 

• ; Nuclide was manually edited 
< MDA 


@ ; Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (9) 

Pu-239 2.06E+OOI +- 6.47E-OOl 6.05E+OOO + 9.92E-002 

Beta: 2.21E+002 +- 7.17E+OOO Alpha: 1.OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (9) 
-----~--

129.30 3.66E+OOO +- 1. 27E-001 
203.55 7.36E+OOO + 2.48E-OOl 
375.05 1.12E+OOl +- 2.74E-OOl 
413.71 1.22E+OOl +- 3.22E-OOl 
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1---'--  -----  ------  ------  ----------------------------------! 
: Segment 5 Results 1 

1---- ------- --------------- ------- ------ ------- ------- ------- ---I 

Segment: 5 Detector: DET01 position: 5 
C:\Canberra\NDA2k\Data\00000204_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 12/22/2008 10:36:31 AM 
Elapsed Live Time: 87.78 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 

Calibration Date: 11/24/2008 8:25:22 AM 


Nuclide Energy Transmission Ratio 

6E-75 136.00 0.001 +/ - 0.0005 
SE-75 264.66 0.223 +/- 0.0067 
SE-75 279.54 0.245 +/- 0.0068 
SE-75 400.66 0.390 +/- 0.0126 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

peak Analysis Performed on: 12/22/2008 10:38:33 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.41 Y 129059 10215 1.13 120.67 2.791E-005 1.27 
M 94.64 Y 22525 16921 1.52 191.05 5.983E-005 1.90 119.71 
m 98.67 Y 89015 23118 1.53 199.11 6.292E-005 1.64 
m 100.86 Y 13983 23700 1. 54 203.49 6.453E 005 2.25 
m 103.31 Y 64000 19240 1.54 208.39 6.626E-005 1.62 
M 111. 04 Y 2389l 11736 1. 40 223.84 7.12BE-005 1.60 153.64 
m 1l4.55 Y 19491 11738 1.40 230.86 7.333E-005 1. 70 
m 116.61 Y 18705 10916 1.41 234.96 7.447E-005 1. 66 
m 120.50 Y 4680 9969 1. 41 242.75 7.649E-005 2.91 
m 122.88 y 2124 9584 1.42 247.49 7.764E-005 5.19 
m 125.23 Y 8347 9160 1. 42 252.19 7.872E-005 2.14 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.24 Y 41186 7921 1. 43 260.20 8.041E-005 1.47 

M 144.20 Y 2677 6618 1.14 290.09 1.459E-004 9.84 

m 146,29 Y 2265 6697 1.14 294,27 1.540E-004 10.22 

m 148,54 Y 5493 6813 1.14 298.76 1. 617E-004 8.94 

M 160.79 Y 2524 6871 1.45 323,25 1. 937E-004 13.10 

m 164.54 Y 2100 9008 1.45 330.75 2.013E-004 12.68 

m 169,07 Y 512 8826 1. 46 339.80 2.095E-004 22,44 

m 171.29 Y 1548 8008 1.46 344.23 2.132E-004 13.10 


179.07 Y 746 6257 1.03 359.78 2.247E-004 21. 61 

189,28 Y 1409 6780 1. 01 380.19 2.367E-004 12.45 

195.59 Y 1633 6605 1.22 392 , 80 2.427E-004 10.68 


M 203.50 Y 9692 5530 1.14 408.59 2.489E-004 1. 78 

ill 207.95 Y 32311 5045 1.15 417.49 2,518E-004 1. 39 


255.31 Y 1392 3228 1. 33 512.14 2.6458-004 9.02 

M 263.96 Y 440 2039 1.18 529.42 2.6438-004 11. 67 

m 267.45 Y 1150 2492 1.18 536.39 2.6438-004 5.55 


297.34 Y 758 1840 1. 29 596 .12 2.619E-004 11. 84 

M 311. 75 Y 1599 2280 1.47 624.92 2.592E-004 4.09 

m 320.77 Y 1042 2796 1.48 642.93 2.5728-004 5.43 

m 323.18 Y 1415 2730 1.49 647.76 2.566E-004 4.36 

M 332.65 Y 11032 1777 1.31 666.67 2.542E-004 1. 65 

m 335.58 Y 4444 1651 1.31 672.54 2.5338-004 2.19 

ill 341.36 Y 1260 1726 1. 32 684.08 2.517E-004 4.32 

m 344.91 Y 9968 1630 1. 32 691.17 2.507E-004 1. 68 

~1 368.31 Y 2880 1475 1.30 737.94 2.4378-004 2.67 

ill 374.96 Y 26133 1364 1. 30 751. 23 2.415E-004 1.41 

m 380.04 Y 5133 965 1. 31 761.37 2.399E-004 2.06 

m 382.63 Y 4329 894 1. 31 766.56 2.391B;-004 2.18 


392.84 Y 8573 993 1. 55 786.95 2.3588-004 1. 93 

413.54 Y 22885 651 1.41 828.32 2. 275E- 004 1.47 


M 422.48 Y 1636 410 1.18 846.18 2.237E-004 3.39 

m 426.58 Y 341 419 1.18 854.38 2.219E-004 8.73 

M 445.54 Y 120 239 1.30 892.26 2.142E-004 16.52 

m 451. 34 Y 2796 293 1. 31 903.86 2.119E-004 2.53 


597.50 Y 56 48 0.58 1195.92 1. 6688-004 29.98 

618.85 Y 290 68 1. 73 1238.59 1. 618E-004 9.39 


M 640.12 Y 121 44 1. 57 1281.09 1.573E-004 14 .10 

m 645.78 Y 169 47 1.57 1292 .41 1. 561E-004 12.24 

m 652.54 Y 219 45 1.58 1305.90 1.547E-004 11.05 

m 658.73 Y 115 43 1. 58 1318.28 1. 535E-004 15.41 

m 662.24 Y 1237 38 1. 58 1325.30 1.528E-004 7.88 


688.57 Y 96 36 1.61 1377.90 1.480E-004 17.49 

703.64 Y 41 16 0.68 1408.03 1.454E-004 28.22 

721. 82 Y 591 28 1. 65 1444.36 1.424E-004 5.30 

755.90 Y 33 18 1. 35 1512.45 1. 372E-004 33.48 

769.16 Y 165 18 1. 77 1538.95 1. 354E- 004 10.84 


2234.67 11980 57 1.15 4467.46 8. e97E-005 1.63 


Reference peak Correction factor (from 2234.4 keV peak) is 1.36 +/ 0.02 

Y = Peak Identified by NID 
M • First peak in a multiplet region 
m • Other peak in a multiplet region 
F Fitted singlet 

Fit 

2.84 

6.76 

11.16 

2.07 

3.79 

6.06 

26.50 

2.95 

1.49 

1.92 



Peak Analysis Report for 8GS100 	 12/22/2008 10:38:35 AM Page 18 

? = Adjacent peak noted 

Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uei) (uCi/g) g 


n on Fe < 3.327E-002 +/- 1.8% < 3.169E-00S < 1.5HE-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 3.328E-002 +/- 2.0% < 3.170E-005 < 5.258E-012 
Al-26 < 5.431E-002 +/ 14.7% < S.173E-005 < 2.857E-006 
K-40 < 3.575£-001 +/- 4.9% < 3.405E-004 < 5.577E-002 

X 	 Co-57 
Co-60 < 4.11S£-002 +/- 2.5% < 3.922E-005 < 3.611£-011 
Se-75 < 2.946E-001 +/ - 1.9% < 2.S05E-004 < 2.027E-Oll 
Kr-85 < 1.707E+00l +/- 3.1% < 1.625E-002 < 4.300E-00B 
Sr-90 < 7.392E-002 +/- 2.1% < 7.040£-005 < 5.359£-010 
Sb-125 < 3.D82E-001 +/ 2.3% < 2.935E-004 < 2.965£-010 
Ba-13) < 2.271E-001 +/ - 1.7% < 2.163E-004 < 8.971E-QI0 
Cs 134 < 3.667E-002 +/- 1.8% < 3.492E-005 < 2.798E-Oll 

X Cs-137 
Eu-152 < 1.173E-00l +/ - 3.6% < 1.117E-004 < 6.592E-010 
Eu-154 < 9.503E-Q02 +/- 2.2% < 9.051E-005 < 3.564E-010 
Ho-166m < 4.724E-002 +/- 2.2% < 4.499E-005 < 2.62GE-00B 
Bi-207 < 4.572E-002 +/ - 1. 8% < 4.354E-005 < 8.321£-010 
Pb-2l0 < 2.769£+001 +/- 36.7% < 2.637£-002 < 3.600E-007 
Ra-226 < 1. 094E-00l +/- 2.3% < 1.042E-004 < 1. 094E-007 
Ac-227 < 1.022E+000 +/ B.3% < 9.735E-004 < 1.400E-008 
Th-230 < 1.349£+002 +/- 13.1% < 1. 2B5E-00I < 6.609E-003 
Pa-231 < 5.340E+000 +/- 11.2% < 5.0S6E-003 < 1. 116E-D04 
Th-232 < 1.243E-001 +/- 2.4% < 1.184E-004 < 1.120E+000 
U-232 < 1. 920E-00l +/- 2.2% < 1.829E-004 < 8.B91E-009 
U-233 < 3.980E+003 +/- 2.7% < 3.791E+000 < 4.060E-OOl 
pa-234 < 1. 867E-00l +1- l2.H- < 1.778E-004 
Pa-234m < 2.111E+OO2 +/ 2.1% < 2.010E-00l 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.42SE-00I +/- 2.5% < 3.262E-004 < 1.565E-00l 
Np-237 2.520E+00O +/ 6.4% 2.400E-003 3.529E-003 
Pu-238 < 2.262E+004 +/- 2.6% < 2.155E+001 < 1. 30SE- 003 
U-238 < 3.906E+000 +/ - 2.H- < 3.720E-003 < 1. 148E+001 
Pu-239 1.560E+006 +/- 1. 5% 1. 486E+003 2.481E+001 
Pu-239B 1.615E+006 +/- 1. 3% 1. 53BE+003 2.567E+00l 
U-239 < 5.678E+00I +/- 45.9% < 5.407E-002 
Pu-240 3.974E+005 +/ - 23.1% 3.785E+002 1.729£+000 
Am-241 4.846E+005 +/- 4.9% 4.615E+002 1.396E-001 
Am-241B 5.046E+005 +1- 4.6% 4.806E+002 1.453E-00l 
Pu-241 4.125E+006 +/ - 9.4% 3.929E+003 3.969E-002 
Pu-241B 5.555E+006 +/- 2.6% 5.291E+003 5.344E-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.405E-001 +/ - 8.4% < 7.053E-004 < 3.666E-006 
Cm-243 < 1. 098E+000 +/ 3.3% < 1.046E-003 < 2.109E-008 
Cm-244 < 4,324E+004 +/ 14.2% < 4.118E+00l < 5.275E-004 
Cm-245 < 2.092E+000 +/- 7.7% < 1.993E-003 < 1.203E-005 
Cm-247 < 1. 588E-001 +/- B.5% < 1.513E-004 < 1. 699E-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.802E-001 +/- 3.5% < 1.716E-004 < 4.360E-008 
Cf-251 < 1.185E+000 +/- 5.6% < 1.129E-003 < 7.408E-007 

? = Nuclide is part of an undetermined solution 

X = Nuclide rejected by tbe interference analysis

* = Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16, 
Beta is too small (negative or less than lower limit) 

Absorption correction model, FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 - correction not done - 2.48E+001 +- 3.78E-OOI 

Beta, -1.02E+001 +- 1.16E+001 Alpha, 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in attempted correction, 4 


Energy Mass (g) 
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I---~ ---- ---- ------------------------------ -------------- ---- 1 
: Segment 6 Resul ts I 
1--------------------- -------- ----------- ------------------- ---- --
Segment: 6 Detector: DETOI position: 6 
C:\Canberra\NDA2k\Data\00000204_CNTR0001_DCAT0002_PROCOOAG_AMLZ0003_P006_S006 

Acquisition Start: 12/22/2008 10:40:43 AM 

Elapsed Live Time: 88.52 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.000 +/- 0.0000 
SE-75 264.66 0.204 +/- 0.0059 
SE-75 279.54 0.230 +/- 0.0066 
SE-75 400.66 0.360 +/- 0.0119 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peakls fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/22/2006 10:42:44 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %lJncert. 

49.53 1857 9184 1. 73 100.91 9.975E-008 10.49 
59.41 Y 116385 9897 1.13 120.67 1. 664E-006 1.27 

M 94.65 Y 21833 16883 1.53 191.08 S.823E-005 1. 91 120.45 
m 98.66 Y 84690 23158 1.54 199.10 1.067E-004 1.64 
m 100.84 Y 13302 23834 1.54 203.45 1.170E-004 2.27 
m 103.31 Y 60569 19441 1. 55 208.38 1.287E-004 1. 62 
M 111. 06 Y 22482 11677 1.38 223.87 1. 652E-004 1. 74 150.89 
m 114.56 Y 18655 12970 1. 38 230.87 1. 810E-004 1. 82 
m 116.65 Y 17088 10914 1. 39 235.04 1. 901E-004 1. 79 
m 120.55 Y 4182 10961 1.40 242.85 2.065E-004 3.12 
m 122.82 Y 1957 9625 1. 40 247.38 2.15SE-004 5.43 
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Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 125.21 Y 8163 9203 1.40 252.15 2.246E-004 2.22 
m 129.24 Y 40745 7962 1.41 260.21 2.389E-004 1. 60 
M 144.15 Y 2562 6421 1.12 289.99 2.804E-004 9.65 2.04 
m 146.26 Y 2263 6474 1.12 294.25 2.649E-004 10.05 
m 146.52 Y 5366 6553 1.13 296.72 2.893E-004 8.68 
M 160.66 Y 2360 6776 1. 52 323.42 3.075E-004 7.39 9.30 
m 164.56 Y 2133 8048 1. 52 330.83 3.112E-004 7.28 

171.40 Y 1951 6398 1. 22 344.45 3.163E-004 8.54 
179.01 Y 1019 6149 1.38 359.65 3.196E-004 15.54 
189.25 Y 1064 6799 1.34 380.12 3.207E-004 16.05 
195.56 Y 1428 5958 1. 09 392.72 3.201E-004 11. 09 

M 203.48 Y 9344 4935 1.12 408.57 3.1B1E-004 1. 79 12.25 
m 207.94 Y 30860 4946 1.13 417.48 3.165E-004 1. 38 
M 237.75 293 3068 1. 23 477.05 3,006E-004 18.93 1. 36 
m 243.12 Y 490 3671 1.24 487.76 2.973E-004 12.42 

255.26 Y 1428 3192 1.32 512.03 2.895E-004 8.62 
M 263.94 Y 461 2230 1.21 529.37 2.839E-004 10.83 1.24 
m 267.42 Y 1188 2426 1.22 536.32 2.832E-004 5.28 

297.31 Y 592 2347 1.12 596.07 2.766E-004 17.22 
311. 71 Y 1490 2180 1.17 624.83 2.714E-004 7.09 

M 320.77 Y 957 2280 1. 75 642,94 2.680E-004 6.26 4.11 
m 323.32 Y 1609 3180 1. 75 646.04 2.671E-004 4.07 
M 332.65 Y 10450 1770 1.28 666.68 2.636E-004 1.65 7.70 
m 335.59 Y 4245 1682 1.29 672.55 2,626E-004 2.22 
m 341.32 Y 1143 1626 1.29 684.00 2.605E-004 4.59 
m 344.92 Y 9482 1720 1. 30 691.19 2.592E-004 1.69 

368.45 Y 3688 2341 2.41 738.21 2,507E-004 3.74 
M 374.96 Y 24891 1554 1.27 751.23 2.485E-004 1.41 23.12 
m 360.05 Y 4697 1031 1. 28 761.40 2.468E-004 2.10 
m 382.63 Y 4094 891 1.28 766.55 2.459E-004 2.20 
M 392.80 Y 8603 823 1.52 786.86 2.425E-004 3.26 1.53 
m 398.83 Y 164 718 1. 53 798.92 2.406E-004 18.25 
M 413.60 Y 22372 522 1. 37 828.44 2.346E-004 1.80 2.76 
m 419.16 Y 116 450 1.37 839.54 2.323E-004 21.15 
m 422.45 Y 1683 491 1. 38 846.12 2.310E-004 3.55 
m 426.54 Y 379 433 1. 38 854.29 2.295E-004 8.65 

451.34 Y 2685 660 1.47 903.85 2.204E-004 3.56 
619.05 Y 267 54 1. 76 1238.98 1.785E-004 9.32 

M 645.68 Y 124 93 1.43 1292.20 1. 737E-004 10.61 3.08 
m 652.78 Y 113 94 1.44 1306.40 1. 725E-004 10.95 
m 659.11 Y 67 95 1.44 1319.05 1. 714E-004 16.14 
m 662.26 Y 1155 64 1.45 1325.33 1. 709E-004 3.13 

688.75 Y 86 38 1.36 1378.26 1.665E-004 19.67 
M 717.28 Y 42 16 1.62 1435.29 1. 622E-004 360.82 7.68 
m 721. 81 Y 665 35 1.62 1444.34 1.616E-004 317.59 

756.12 Y 38 14 1.48 1512.90 1.567E-004 27.28 
769.22 Y 193 23 2.23 1539.09 1. 549E-004 10.03 

2234,66 11980 38 1.13 4467.45 5.272E-005 1. 61 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 34 +/ - 0.02 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
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? -Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.856E-002 +/- 1. 9% < 2.720E-00S < 1. 317E- 015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 2.832E-002 +/ 1. 9% < 2.597E-005 4.474E-012" Al-26 < 6.S63E-002 +/- 19.8% < 6.2S0E-00S < 3.4S2E-005 
K-40 < 3.640E-OOl +/ - 5.3% < 3.457E-004 < 5.678E-002 

X 	 Co-57 
Co-50 < 2.664E-002 +1- 2.5% < 2.537E-00S < 2. 336E- 011 
se-7S < 2.647E-001 +/ - 2.3% < 2.521E-004 < 1.821E-Oll 
Kr-8S < I.S8SE+001 +/- 3.2% < 1.SlOE-002 < 3.99SE-00S 
Sr·90 < B.37SE-002 +1 2.6% < 7.977E-005 < 6. OnE- 010 
Sb-125 < 2.S97E-OOl +/ - 2.7% < 2.474E-004 < 2.499E-OlO 
Ba-133 < 2.084E-00I +/- 1.8% < 1. 98SE-004 < S.232E-OIO 
Cs-134 < 1.91SE-002 +1- 2.0% < 1.824E-OOS " 1. 461E- 011 

X Cs-l37 
Eu-lS2 < 1.31GE-00I +/- 1. S% < 1.2S4E-004 < 7.397E-010 
Eu-1S4 < S.OSSE-002 +/ - 2.1% < 7.703E-OOS < 3.033E-OIO 
Ho-166m < S.OOOE-002 +/- 2.4% " 4.762E-005 " 2.7S0E-00a 
Bi-207 < 3.1S9E-002 +/- 1. 9% < 3.00SE-00S < 5.749E-OIO 
Pb-2l0 " 3.332E+OO4 +/ - 309.7% < 3.l73E+OOl < 4.331E-004 
Ra-226 < 1.Ol3E-OOI +/- 2.7% < 9.647E-005 < 1. 0l3E-007 
Ae-22? < 9.097E-OOl +/- 8.5% " 8.664E-004 < 1. 246E-008 
Th-230 " 4.434E+OO2 +/ - 9.0% " 4.223E-001 < 2.173E-002 
Pa-231 < 4.922E+OOO +/- 11.3% < 4.68BE~OO3 < 1. 029E-004 
Th-232 < B.662E-002 +/- 2.4% < 8.249E-OOS < 7.804E-001 
U-232 < 1.764E-001 +/ - 2.6% " 1. 680E-004 < 8.170E-009 
U-233 < 3.413E+003 +/- 4.0% < 3.250E+00O < 3.481E-001 
Pa-234 < 1.451E-001 +/ 12.2% < 1.382E-004 
Pa-234m < 1.633E+002 +/ - 2.1% " 1.S5SE-001 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 2.845E-001 +/ - 4.0% < 2.709E-004 < 1.300E-OOl 
Np-23? 2.231E+OOO +/ 10.6% 2.12SE-003 3.124E-003 
PU-238 < 1.918E+004 +/- 4.2% " 1.827E+001 < 1.109E-003 
U-238 < 3.330E+00O +/- 2.1% < 3.l71E-003 < 9.790E+OOO 
Pu-239 2.22SE+006 +/ 3.4% 2.l22E+003 3.543E+001 
PU-239B 1.454E+OO6 +/- 1. 3% 1.385E+003 2.312E+OOI 
U-239 < 2.626E+OOS +/- 368.5% < 2.S01E+002 

X 	 Pu-240 
Am-241 4.183E+OO5 +/- 4.7% 3.984E+002 1. 20SE-001 
Am-241B 2.373E+00S +/ - 5.2% 2.260E+002 6.834E-002 
PU-241 2.252E+006 +/ - 9.7% 2.14SE+003 2.166E-002 
Pu-241B 4.254E+006 +/- 3.0% 4.0S1E+003 4.092E-002 
Pu-242 < O.OOOE+OOO +/ - 0.0% " O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.699E-001 +/ - 2.2% < 9.237E-004 < 4.B01E-006 
Cm-243 < 1.000E+OOO +/- 3.5% < 9.527E-004 < 1. 921E-OOS 
Cm-244 < 4.S87E+OO4 +/- 14.2% < 4.654E+OO1 < 5.962E-004 
Cm-245 < 1.729E+OOO +/ - 8.4% < 1. 647E-003 < 9.943E-006 
Cm-247 < 1.371E-OOl +/- 8.5% < 1. 306E-004 < 1.467E-003 
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Nuclide Tot a 1 Act i vity %Error concentration Mass 

(uCU (uei/g) g 


< 1.604E-001 +/ 3.5% < 1.528E 004 < 3.882E-008 
< 1.001E+000 +/- 6.5% < 9.534E-004 < 6.256E-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** 8elf Absorption correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.54E+001 + 1.22E+000 1.62E+001 +- 2.78E-001 


Beta: 1.60E+002 +- 8.25E+000 Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 9.68E+00O +- 4.07E-001 
203.55 1.85E+001 + 7.17E-001 
375.05 2.31E+001 +- 5.91E-001 
413.71 2.33E+001 +- 6.64E-001 
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/ ___ L ____________ ---- ---- ---- ---- ---- ---- ----- ---- ---- __ 

I Segment 7 Resul t s 1 

i------------- -------------------- ---- ---------- ---- ---------------1 
Segment: 7 Detector, DETOI position: 7 
C,\canberra\NDA2k\Data\00000204 CNTR0001_DCAT0002_PROCOOAG_ANLZ0003 P007_S007 

Acquisition Start, 12/22/2008 10:44,54 AM 
Elapsed Live Time: 100.60 sec Elapsed Real Time, 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.071 +1- 0.0034 
SE-75 264.66 0.306 +/- 0.0050 
SE-75 279.54 0.321 +/- 0.0072 
SE-75 400.66 0.419 +/- o . 0112 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on, 12/22/2008 10:46:56 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

49.40 1368 5925 1. 67 100.65 2.506E-00? 10.16 
59.44 Y 76103 7533 1.10 120.73 2.427E-006 1.25 

M 94.68 Y 12612 12791 1.53 191.15 7.330E-005 2.19 72.97 
m 98.69 Y 49330 17234 1. 53 199.16 8.753E-005 1. 79 
m 100.89 Y 7529 17455 1.54 203.54 9.551E-005 2.72 
m 103.33 Y 33550 13988 1. 54 208.42 1.045E-004 1. 78 
M 111.08 Y 12992 7508 1.35 223.91 1. 329E-004 1. 32 94.61 
m 114.58 Y 10348 8502 1. 35 230.90 1.453E-004 1.34 
m 116.58 Y 9447 7915 1. 36 234.91 1. 523E-004 1. 35 
m 120.59 Y 2210 7768 1.36 242.93 1.656E-004 1. 97 
m 122.97 Y 1322 6796 1. 37 247.68 1.732E-004 2.67 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 125.27 Y 5093 7141 1. 37 252.28 1.803E-004 1.48 
m 129.28 Y 23718 6143 1. 38 260.29 1.919E-004 1.27 
M 144.17 Y 1346 4703 1.10 290.03 2.411E-004 10.00 
m 146.30 Y 1224 5223 1.11 294.30 2.485E-004 10.56 
m 148.53 Y 3238 5220 1.11 298.75 2.559E-004 8.70 
M 161. 05 Y 1643 5055 1. 67 323.77 2.905E-004 19.07 
m 164.70 Y 1346 8443 1.67 331.06 2.98SE-004 15.71 

171. 39 Y 1285 4420 1.23 344.43 3.108E-004 9.75 
179.01 Y 385 4449 1.63 359.66 3.217E-004 31.14 
189.42 Y 662 4254 1.18 380.47 3.317E-004 IS.03 
195.62 Y 762 4174 0.81 392.85 3.354E-004 15.58 

M 203.53 Y 5302 3882 1.19 408.65 3.360E-004 3.51 
m 207.97 Y 17159 3277 1.20 417.52 3.367E-004 3.11 

255.37 Y 807 2105 1. 27 512.25 3.220E-004 11.12 
267.49 Y 434 IB10 1. 23 536.46 3.138E-004 18.25 
297.45 Y 435 1739 1. 23 596.34 2.904E-004 18.72 
311.75 Y 731 1636 1.39 624.92 2.797E-004 10.93 

M 320.86 Y 592 1354 1. 73 643.12 2.731E-004 7.56 
m 323.38 Y 657 2011 1. 73 648.15 2.713E-004 5.42 
M 332.66 Y 5793 1095 1. 35 666.69 2.649E-004 4.02 
m 335.62 Y 2382 1048 1. 35 672.61 2.629E-004 4.48 
m 341.36 Y 638 1131 1.36 684.08 2.591E-004 7.33 
m 344.94 Y 5155 1093 1. 36 691.23 2.S67E-004 3.99 

368.20 Y 2008 1271 2.39 737.72 2.426E-004 4.30 
M 374.99 Y 13800 916 1.27 751.29 2.387E-004 1.48 
m 380.09 Y 2470 712 1. 27 761.47 2.359E-004 2.57 
m 382.67 Y 2261 624 1.27 766.64 2.345E-004 2.65 

392.85 Y 4592 618 1. 50 786.98 2.292E-004 2.25 
413.59 Y 12570 380 1. 37 828.41 2.186E-004 1.55 

M 422.49 Y 871 270 1.25 846.19 2.142E-004 4.23 
m 426.54 Y 201 270 1.26 854.30 2.123E-004 9.83 
M 445.88 Y 71 141 1. 26 892.93 2.037E-004 20.32 
m 451.35 Y 1489 179 1.26 903.88 2.015E-004 3.13 

618.70 Y 142 49 1. 85 1238.29 1.569E-004 13 .50 
M 645.77 Y 56 53 1. 32 1292.37 1.526E-004 19.18 
m 652.43 Y 73 54 1. 32 1305.68 1. 516E-004 15.24 
m 659.01 Y 26 47 1. 33 1318.84 1.506E-004 31. 56 
m 662.35 Y 646 34 1.33 1325.51 1. 502E-004 4.59 

688.42 Y 41 26 1.21 1377.61 1.467E-004 28.49 
721. 92 Y 290 16 1.44 1444.55 1. 427E-004 7.03 

2234.68 11980 38 1.16 4467.48 4.242E-005 1. 54 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.21 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

Fit 

2.34 

3.56 

1. 32 

3.35 

2.24 

12.36 

3.51 

1. 21 

1.95 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 2.947E-002 +/ 1.8% < 2.806E-005 < 1.358E-015 
Pulser < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO 
Na-22 < 2.305E-002 +/- 2.0% < 2.196E-005 < 3.643E-012 
1'.1-26 < 4.710E-002 +/ - 15.5% < 4.486E-OOS < 2.478E-006 
K-40 < 3.237E-001 +/- 5.0% < 3.083E-004 < 5.0S0E-002 

X 	 Co-57 
Co-60 < 3.344E-002 +/ - 2.6% < 3.185E-005 < 2.933E-Oll 
Se-75 < l. 952E-Q01 +/- 1. 9% < 1.859E-004 < 1.343E-011 
Kr-85 < 1.297E+001 +/- 3.1% < 1.236E-002 < 3.269E-OOS 
Sr-90 < 6.274E-002 +/- 2.1% < 5.975E-005 < 4.549E-010 
Sb-125 < 2.743E-001 +/- 2.3% < 2.612E-004 < 2.638E-OIO 
Ba-l33 < 1.72lE-001 +/ 1.7% < 1. 63 9E-004 < 6.796E-010 
Cs-134 < 2.8nE-002 +/ - 1.8% < 2.754E-005 < 2.207E-Oll 

X 	 Cs-137 
Eu-152 < 3.019E-002 +/ - 3.7% < 2.876E-005 < l. 697E-010 
Eu-154 < 6.583E-002 +/- 2.2% < 6.270E-005 < 2.469E-OI0 
Ho-166m < S.456E-002 +/- 2.2% < 5.196E-005 < 3.033E-008 
Bi-207 < 3.0l2E-002 +/ - 1. 9% < 2.869E-005 < 5.482E-010 
pb-2l0 < S.61lE+003 +/- 70.4% < 5.344E+000 < 7.294E-005 
Ra-226 < 8.412E-002 +/ - 2.3% < 8.012E-00S < a.412E-008 
Ac-227 < 6.528E-001 +/- 8.3% < 6.2l8E-004 < 8.944E-009 
Th-230 < 3.293E+OO2 +/ - 8.6% < 3.137E-00I < 1. 614E- 002 
Pa-231 < 3.855E+OOO +/ 11.2% < 3.6?IE-003 < 8.056E-005 
Th-232 < 9.273E-002 +/ - 2.4% < 8.8HE-005 < 8.355E-001 
U-232 < 1.S02E-00I +/- 2.2% < 1.431E-004 < 6.956E-009 
U-233 < 2.496E+003 +/- 2.9% < 2.378E+000 < 2.546E-00I 
Pa-234 < 1.337E-001 +/- 12.2% < 1. 27 3E-004 
Pa-234m < 1.4S2E+002 +/- 2.1% < 1.3a2E-001 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.095E-00I +/ - 2.6% < 1.99SE-004 < 9.574E-002 
Np-237 9.436E-OOI +/- 17.9% 8.987E-004 1.321E-003 
Pu-238 < 1.425E+004 +/ - 2.8% < 1.357E+OOI < 8.236E-004 
U-238 < 3.S86E+00O +/- 2.2% < 3.4l6E-003 < 1.054E+001 
Pu-239 1.193E+OO6 +/- 3.3% 1.136E+003 1.897E+OOI 
Pu-239B 8.692E+005 +/- 1.5% 8.278E+002 1. 3 82E+001 
U·239 < 3.519E+004 +/- 85.6% < 3.352E+001 
Pu-240 2.819E+005 +/ 15.1% 2.684E+002 1.226E+000 
Am-241 2.526E+00S +/- 4.5% 2.406E+OO2 7.276E-002 
Arn-241B 1.879E+OO5 +/ - 3.8% 1.790E+OO2 S.413E-002 
Pu-241 1.536E+006 +/ - 9.2% 1.463E+003 1.478E-002 
Pu-241B 2.l72E+006 +/- 3.8% 2.069E+OO3 2.090E-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Arn-243 < 7.204E-001 +/- 1.9% < G.8G1E-004 < 3.S66E-006 
Crn-243 < 7.431E-OOI +/ 3.4% < 7.077E-004 < 1.427E-008 
Cm-244 < 3.247E+004 +/- 14.2% < 3.093E+00I < 3.962E-004 
Cm-245 < 1. 272E+OOO +/ - 7.7% < 1. 21lE-003 < 7.313E-006 
Cm-247 < 1.124E-001 +/ - 8.5% < 1. 071E-004 < 1.203E-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uci/ g) g 


Cf-249 < 1.343E-OOI +/ 3.5% < 1.279E-004 < 3.249E-008 
Cf-251 < 7.217E-OOI +/- 5.7% < 6. 873E-004 < 4.51GE-007 

? Nuclide is part of an undetermined solution 
X ; Nuclide rejected by the interference analysis
* Nuclide was manually edited 
< MDA 


@ ; Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU-239 1.90E+OOl +- 6.34E-OOI 1.04E+00I +- 1.68E-00I 

Beta: 1.30E+002 +- 7.99E+OOO Alpha: 1.OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 7.01E+00O +- 2.69E-OOI 
203.55 9.S7E+00O +- 4.10E-00I 
375.05 1. 33E+OOI +- 3.33E-OOI 
413.71 1.40E+OOl +- 3.SIE-OOI 
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1--'-------- ------- ---------------- ----------------------------------1 
i Segment 8 Results ! 
1--- --- -------- --- --- --- -------- --

Segment: 8 Detector: DETOI position: 8 
C:\Canberra\NDA2k\Data\00000204 CNTROOOI DCAT0002_PROCOOAG_ANLZ0003_POOB_S008 

Acquisition Start: 12/22/2008 10;49;06 AM 

Elapsed Live Time: 113.14 sec Elapsed Real Time; 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 

Calibration Date: 11/24/2008 8:25:22 AM 


Nuclide Energy Transmission Ratio 

5E-75 136.00 0.377 +/- 0.0065 
SE-75 264.66 0.524 +/- O.OOSO 
5E-75 279.54 0.543 +/- 0.0095 
8E-75 400.66 0.574 +/- 0.0124 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

peak Analysis performed on: 12/22/2008 10:51:07 AM 

Peak Analysis From Channel; 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.47 Y 21517 3322 1.12 120.79 9.349E-005 1. 38 
M 94.74 3673 6553 1.51 191.26 2.319E-004 3.77 19.84 
m 98.71 Y 13525 9345 1. 52 199.19 2.447E-004 2.82 
m 100.87 Y 2243 9239 1. 52 203.51 2.514E-004 4.61 
m 103.37 Y 9145 7823 1. 52 208.51 2.S8SE-004 2.82 
14 111. 03 2919 5314 1. 45 223.82 2.795E-004 2.69 10.69 
m 114.91 Y 1466 8616 1.46 231. 58 2.888E-004 4.76 
M 125.31 Y 242 5249 1. 00 252.36 3.103E-004 10.51 70.53 
m 129.35 Y 2957 3085 1. 01 260.43 3.173E-004 8.96 
M 144.25 386 2054 1.15 290.20 3.399E-004 9.77 0.76 
m 146.21 Y 391 2561 1.15 294.12 3.426E-004 9.59 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 148.58 Y 893 2550 1.15 298.85 3.455E-004 5.30 
M 161.51 327 2435 0.92 324.70 3.585E-004 29.10 2.25 
m 164.57 Y 389 3468 0.93 330.80 3.608E-004 25.55 
M 203.58 Y 1358 1557 1. 09 408.75 3.719E-004 3.57 2.42 
m 208.02 Y 4550 1504 1.10 417.64 3.715E-004 1.97 

243.15 126 824 0.65 487.83 3.611E 004 35.87 
255.15 160 993 1.03 5ll.80 3.556E-004 32.80 
267.62 Y 112 675 1.17 536.73 3.495E-004 35.82 
297.55 114 927 1.18 596.54 3.318E-004 45.45 
311.80 Y 171 743 1.32 625.01 3.219E-004 26.37 
323.76 Y 102 692 1.03 648.91 3.138E-004 41. 40 

M 332.70 Y 1536 622 1. 30 666.78 3.078E-004 6.01 1.63 
m 335.61 Y 617 584 1. 30 672 . 60 3.058E-004 7.18 
m 341.48 Y 198 554 1. 31 684.33 3.019E-004 12.32 
m 344.99 1364 525 1.31 691. 33 2.997E-004 6.01 

368.20 Y 441 502 2.48 737.71 2.849E-004 9.82 
M 375.01 Y 3500 376 1. 27 751.32 2.808E-004 2.04 3.40 
m 380.15 674 249 1. 28 761.59 2.777E-004 4.33 
m 382.78 576 215 1. 28 766.84 2.761E-004 4.67 

392.86 1229 238 1.49 786.99 2.703E-004 3.81 
413.62 Y 3165 125 1. 40 828.49 2.590E-004 2.23 

M 422.47 222 78 1.13 846.16 2.545E-004 7.62 1.22 
m 426.39 Y 30 98 1.14 854.00 2.525E-004 30.00 

451.47 385 70 1. 52 904.12 2.405E-004 6.54 
618.87 Y 54 11 1.23 1238.63 1.816E-004 17.75 
662.17 Y 126 30 1. 24 1325.15 1. 710E-004 11.75 
721.89 Y 62 7 1. 50 1444.49 1.597E-004 15.05 

2234.69 11980 19 1.14 4467.51 1.078E-004 1.46 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.07 +/- 0.01 

Y -Peak Identified by NID 
~ First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted single:: 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(ucU (uCi/g) g 


n on Fe < 2.2S7E-002 +/- 1. 8% < 2.149E-00S < 1. 040E-OIS 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 2.349E-002 +/- 1.9% < 2.237E-005 < 3.712E-012 
Al-26 < 1.971E-002 +/- 18.8% < 1. 877E-00S < 1. 037E-006 
K-40 < 1.79SE-00I +/- 5.3% < 1. 709E-004 < 2.800E-002 
Co-S7 < 1.668E-OOI +/- 4.5% < 1.589E-004 < 1. 952E-011 
Co-60 < 3.399E-002 +/ - 1.7% < 3.238E-005 < 2.981E-Ol1 
Se-75 < 1.308E-OOI +/ 1. 8% < 1. 246E-004 < 9.000E-012 
Kr-85 < 7.145E+00O +/- 3.0% < 6.805E-003 < 1. aOlE-008 
Sr-90 < 5.001E-002 +/ 2.2% < 4.763E-005 < 3.626E-010 
Sb-125 < 1.396E-00I +/- 1. 9% < 1.330£-004 < 1. 343£-010 
Ba-133 < 1. 038E-00I +/- 1.6% < 9.886E-005 < 4.100E-OI0 
Cs-134 < 1. 758E-002 +/- 1.8% < 1. 675£-005 < 1.342£-011 

X 	 Cs-137 
Eu-1S2 < 8.975E-002 +/- 3.8% < 8.547£-005 < 5.044£-010 
Eu-lS4 < 6.708£-002 +/- 2.1% < 6.389£-005 < 2.516£-010 
Ho-166m < 3.873E-002 +/- 2.3% < 3.689E-005 < 2.1S4E-008 
Bi-207 < 1.736£-002 +/- 1.9% < 1. 653£-005 < 3.160E-OI0 
Pb-2l0 < 1.S20E+00I +/- 259.0% < 1.448E-002 < 1.976E-D07 
Ra-226 < 5.139E-002 +/- 2.4% < 4.894E-00S < 5.139£-008 
AC-227 < 4.441E-00I +/- 8.3% < 4.229E-004 < 6.084E-009 
Th-230 < 6.324E+00I +/- 83.3% < 6.023E-002 < 3.099E-003 
Pa-231 < 2.511E+OOO +/ - 11.2% < 2.391E-003 < 5.247E-005 
Th-232 < 7.299E-002 +/- 2.3% < 6.9S1E-005 < 6.576E-00I 
U-232 < 8.370E-002 +/ - 2.3% < 7.971E-005 < 3.875E-009 
U-233 < 1.697E+003 +/ 3.0% < 1.616£+000 < 1. 731E-00I 
Pa-234 < 1.333E-00I +/- 12.2% < 1.270£-004 
Pa-234m < 1.500E+002 +/- 2.1% < 1.429E-00l 
U-Z34 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-Z35 < 1.579E-00I +/- 2.9% < 1. 503£- 004 < 7.214E-002 
Np-237 3.093E-00I +/- 26.4% 2. 945E- 004 4.330E-004 
Pu-238 < 1.038E+004 +/- 3.1% < 9.888E+000 < 6.001E-004 
U-238 < 2.644E+000 +/- 2.1% < 2.S18£-003 < 7.774E+00O 
Pu-239 3.787E+00S +/- 4.4% 3.606E+00Z 6.021E+00O 
Pu-239B < 6.935E+003 +/ 16.6% < 6.605E+000 < 1.103£-001 
U-239 < 4.717E+00I +/- 30B.3% < 4.493£-002 

X 	 Pu-240 
Am-241 4.542E+OO4 +/- 9.5% 4.326E+00I 1. 308£- 002 
Am-241B 4.972E+004 +/- 8.9% 4.735E+00I 1.432E-002 
pu-241 3.138E+005 +/- 6.2% 2.989E+002 3.019£-003 
Pu-241B 5.295E+005 +/- 3.2% 5.043E+OO2 5.094E-003 
PU-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 3.372E-00I +/- 57.8% < 3.212E-004 < 1.669E-006 
Cm-243 < 5. 202E- 001 +/- 3.3% < 4.954£-004 < 9.987E-009 
Cm-244 < 3.151E+004 +/- 14.2% < 3.001E+00I < 3.845E-004 
Cm-245 < 9.666E-001 +/- 7.8% < 9.206E-004 < 5.558E-006 
Cm-247 < 6.134£-002 +/- 8.5% < 5.842E-OOS < 6.S64E-004 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 7.0B1E-002 +/ 3.4% < 6.744E 005 < L -008 
Cf-251 < 5.349E-001 +/- 5.8% < 5.094E-004 < 3.343E-007 

? Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 
* = Nuclide was manually edited 

< = MDA 


@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 6.02E+OOO +- 2.63E-OOI 1.66E+000 +- 3.5BE-002 

Beta, 2.73E+OO2 +- 1. 29E+OOI Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 5.29E-DOI +- 5.09E-002 
203.55 2.30E+00O +- 9.79E-002 
375.05 2.B7E+OOO +- 7.81E-002 
413.71 2.98E+OOO + 8.86E-002 
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1-- 4 ---- ------ ---------- ------------------------------------------- -I 
I Segment 9 Results I 
1----------- -- --- --- ------ ------ --- ----- ---------------1 
Segment: 9 Detector: DET01 position: 9 
C,\Canberra\NDA2k\Data\00000204_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 12/22/2008 10:53:17 AM 

Elapsed Live Time: 117.63 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.377 +/- 0.0063 
SE-75 264.66 0.527 +/- 0.0079 
SE-75 279.54 0.537 +/ 0.0091 
SE-75 400.66 0.561 +/- 0.0118 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 10:55:18 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
{keV) Area Counts {keV) centroid Efficiency %Uncert. 

59.46 y 2844 1211 1.20 120.77 1. 330E-OOS 2.85 
67.16 Y 88 751 0.83 136.16 3.308E-OOS 46.54 
98.76 474 3485 1.01 199.30 1. 884E-004 19.24 

129.35 Y 237 1378 1.06 260.43 3.124E-004 24.32 
207.88 Y 112 471 0.99 417.36 3.818E-004 28.87 
413.68 Y 62 38 1.18 828.59 2.641E-004 20.39 

2234.71 11980 9 1.12 4467.54 5.224E-005 1.43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

y peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

{uCi) {uCi/g) 
 9 

n on Fe < 1. 617E 002 +/- 1. 9% < 1. S40E-OOS < 7.4S4E-016 

Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 

Na-22 < 1.424E-002 +/- 1. 9% < 1.356E-00S < 2.2S0E-012 

Al-26 < 3.234E·002 +/- 19.6% < 3.080E-OOS < 1.701E-006 

K-40 < 1.S72E-001 +/ - 5.3% < 1.497E-004 < 2.452E-002 

Co-57 < 1. 092E-001 +/- 4.5% < 1. 040E- 004 < 1. 277E-Oll 

Co·60 < 2.648E-002 +/ - 1.7% < 2.522E-OOS < 2.322E-011 

Se-7S < 8.S75E-002 +/- 2.3% < 8.166E-OOS < S.899E-012 

Kr-85 < 4.928E+OOO +/- 3.2% < 4.694E-003 < 1.242E-008 

Sr-90 < 1. 562E-002 +/ - 2.3% < 1.487E-00S < 1.132E-OIO 

Sb-12S < S.623E-002 +/- 2.1% < S.356E-005 < S.4l0E-Oll 

Ba-133 < 6.S38E-002 +/ - 1. 8% < 6.226E-OOS < 2.S82E-OIO 

Cs-134 < 1.8l3E-002 +/- 2.4% < 1. 726E- 005 < 1. 383E-011 

Cs-l37 < 1.562E-002 +/- 2.3% < 1. 487E-OOS < 1.780E-010 

Eu-1S2 < 9.075E-002 +/ - 1. 8% < 8.642E-005 < S.lOOE-OlO 

Eu-lS4 < 4.066E-002 +/ 2.1% < 3.8nE-OOS < 1.525E-010 

Ho-166m < 2.24SE-002 +/ - 2.3% < 2.138E-OOS < 1.248E-008 

Bi-207 < 1.374E-002 +/ - 2.4% < 1.309E-005 < 2.S02E-010 

Pb-2l0 < 4.271E+002 +/- 311.1% < 4.068E-00I < 5.553E-006 

Ra-226 < 3.2SSE-002 +/ - 2.6% < 3.100E-005 < 3.25SE-008 

Ac-227 < 2.861E-DOI +/- 8.5% < 2.725E-004 < 3.920E-009 

Th-230 1.585E+D02 +/ - 112.5% 1.509E-OOl 7.76SE-003 

Pa -231 < 1.790E+OOO +/ 11.3% < 1. 70SE-003 < 3.741E-005 

Th-232 < S.650E-002 +/- 2.3% < S.381E-OOS < 5.090E-OOI 

lJ-232 < 5.654E-002 +/ - 2.5% < 5.38SE-OOS < 2.618E-009 

U-233 < 1.004E+OO3 +/- 4.1% < 9.563E 001 < 1. 024E-OOI 

Pa-234 < 1.170E-OOl +/- 43.9% < 1. 114E-004 

Pa-234m < 1.163E+002 +/ - 2.1% < 1.108E-D01 

U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 

U-235 < 9.990E-002 +/ - <1.1% < 9.S14E-005 < 4.565E-002 

Np-237 < 1. 267E-OOI +/- 2.2% < 1. 207E-004 < 1.774E-004 

Pu-238 < 6.976E+003 +/ 4.3% < 6.643E+00O < 4.032E-004 

U-238 < 2.509E+000 +/ - 2.1% < 2.389E-003 < 7.376E+OOO 

Pu-239 4.078E+003 +/- 31.9% 3.883E+00O 6.483E-002 

Pu-239B < 3.796E+003 +/ - 18.9% < 3.61SE+OOO < 6.034E-002 

U-239 < 2.820E+003 +/ 370.1% < 2.686E+OOO 

Pu-240 < 2.181E+OO3 +/- 13 .4% < 2.078E+OOO < 9.489E-003 

Am-241 1. 342E+OO2 +/- 153.2% 1. 278E- 001 3.865E-005 

Am-241B < 8.409E+OO2 +/ - 14.5% < 8.009E-OOl < 2.422E-004 

Pu-241 < 3.510E+OO4 +/ - 4..3% < 3.343E+00I < 3.376E-004 

Pu-241B 1.277E+004 +/- 29.1% 1.216E+OO1 1. 228E-004 

Pu-242 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 3.S91E-00l +/- 2.2% < 3.420E-004 < 1.777E-006 

Cm-243 < 3.704E-00I +/- 3.6% < 3.S27E-004 < 7.111E-009 

Cm-244 < 1. 847E+004 +/- 14.1% < 1. 759E+OOI < 2.2S3E-004 

Cm-245 < 6.268E-00I +/ 8.4% < 5.969E-004 < 3.604E-006 

Cm-247 < 3.034,,-002 +/ - 8.5% < 2.889E-005 < 3.246E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/gl g 


Cf-249 < 3.912E-002 +/- < 3. 726E-005 < 9.467E-009 
Cf-251 < 3.520B-00I +/- 6.6% < 3.353E-004 < 2.200E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

• = Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model; FULL 

Nuclide Corrected Mass (9) Uncorrected Mass (9) 

Pu - 23 9 6.4BE-002 +- 2.07E-002 4.94E-002 +- 7.86E-003 


Beta; 5.29E+001 +- 6.03E+001 Alpha; 1.00E+000 + O.OOE+OOO 

Number of energy lines used in correction: :2 


Energy Mass (g) 


129.30 4.31E-002 +- 1.06E-002 
413.71 5.71E-002 + 1.17E-002 
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!___ d ______________ ------ ------ ------ ------ ------ ------ ------ ___ I 
I Segment 10 Results 1 

1 ------ ------ ---- - ------------------------- ------ ------ ------ 1 

Segment: 10 Detector: DETOI Position: 10 
C:\Canberra\NDA2k\Data\00000204_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P010_S010 

Acquisition Start: 12/22/2008 10:57:28 AM 
Elapsed Live Time: 118,20 sec Elapsed Real Time: 120,00 sec 

********************* Transmission Results ************************** 

Calibratipn Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.325 +/- 0.0055 
SE-75 264.66 0,488 +/- 0.0073 
SE-75 279.54 0.498 +/- 0.0085 
SE-75 400.66 0.541 +/- 0,0114 

Errors quoted at LOOO sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 10:59:30 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3,00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.4S Y 1161 803 L21 120.74 S.731E-006 4.86 
67.15 76 552 0.71 136.12 1.59SE-00S 46.95 

2234,74 11980 7 L09 4467.60 S .132E-005 1.42 

Reference peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 1.293E-002 +1 1. 9% < 1. 232E-005 < 5.962E-016 
Pulser < O.OOOE+OOO +1 0.0% < O.OOOE+OOO 
Na-22 < 1.35GE-002 +/ - 1.9% < 1. 2 9lE-OQ5 < 2.142E-Q12 
Al 26 < 2.8l5E-Q02 +1 19.8% < 2.G81E-005 < L481E-006 
K-40 < 2.507E-001 +1 5.3% < 2.388E-004 < 3.912E-002 
Co-57 
Co-60 

< 
< 

9.40lE-002 
2.l04E-002 

+/ -
+1

4.6% 
1.7% 

< 
< 

8.953E-OQ5 
2.004E-005 

< 
< 

1.100E-01l 
1.846E-Oll 

8e-75 < 6.132E-002 +1 2.2% < 5.840E-OOS < 4.2l9E 012 
Kr-85 < 4.86SE+OOO +1 3.3% < 4.633E-003 < 1.226E-OOB 
Sr-90 < 2.130E-Q02 +/ 2.4% < 2.Q2BE-OOS < 1. 544E-010 
Sb-125 < 4.437E-002 +1 2.2% < 4.226E-OOS < 4.26eE-Oll 
Ba-133 < 4.491E-002 +1 1.8% < 4.277E-OOS < 1.774E-OIO 
Cs -134 
Cs-137 

< 
< 

1. OS8E-002 
2.130E-Q02 

+/ 
+1

2.S% 
2.4% 

< 
< 

1.OO8E-OOS 
2.02BE-OOS 

< 
< 

B.074E-012 
<.428E-OIO 

Eu-1S2 < 6.907E-002 +1 3.8% < 6.S7BE-OOS < 3.882E-OIO 
EU-154 < 3.870E-002 +1 2.1% < 3.686E-OOS < 1.4S1E-OIO 
Ho-166m 
Bi-207 

< 
< 

2.6l0E-002 +/
1.407E-002 +/

2.4% 
2.4% 

< 
< 

2.486E-OOS 
1. HOE-DOS 

< 
< 

1.45lE-008 
2.560E-OIO 

Pb-2l0 < B.048E+002 +/ 30B.2% < 7.664E-00I < 1.046E-00S 
Ra-226 < 4.0S0E-002 +/ 2.7% < 3.BS7E-OOS < 4.050E-OOe 
Ac-227 < 2.0l9E-00l +/ 8.5% < 1. 923E- 004 < 2.766E-009 
Th-230 < 1.044E+002 +/ 9.0% < 9.943E-002 < 5.llSE-003 
Pa-231 < 1.32SE+OOO +/ 11.3% < 1.262E-003 < 2.770E-005 
Th-232 < S.458E-002 +/ 2.4% < 5.198E-005 < 4.917E-001 
U-232 < 5.6llE-002 +/ 2.6% < S.343E-005 < 2.598E-009 
U-233 < 7.S77E+002 +/ 4.0% < 7.2l7E-001 < 7.72 9E-002 
Pa-234 < 1. 094E- 001 +/ 12.2% < 1. 04 2E-004 
pa-234m < L 119E+002 +/ 2.1% < 1.066E-OOl 
U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 7.22SE-002 +/ 3.9% < 6.88IE-005 < 3.302E-002 
Np-237 < 8.46SE-002 +/ 2.2% < B.062E-005 < l.lB5E-004 
Pu-238 < 5.00SE+003 +/ 4.2% < 4.767E+OOO < 2.893E-004 
U-238 < 2.700E+OOO +/ 2.2% < 2.S71E-003 < 7.937E+OOO 
Pu-239 < 1. 039E+003 +/ 3.7% < 9.894E-OOI < 1. 652E-002 
Pu-239B < 3.603E+003 +/ 18.8% < 3.432E+OOO < 5.729E-002 
U-239 < 5.980E+003 +/- 366.8% < 5.696E+OOO 
Pu-240 < 2.064E+003 +/ 13.3% < 1.966E+OOO < 8.980E-00} 
Am-241 1.271E+002 +/ 151.8% 1. 211E- 001 3.662E-005 
Am-241B < 7.868E+002 +/ 14.4% < 7.493E-001 < 2.266E-004 
Pu-241 < 2.619E+OO4 +/ 4.2% < 2.494E+001 < 2.5l9E-004 
Pu-241B < 7.043E+OO3 +/ 3.4% < 6.707E+OOO < 6.77SE-OOS 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.S04E-00l +/ 2.2% < 2.384E-004 < 1.239E-006 
Cm- 24 3 < 2.S82E-OOI +/ 3.5% < 2.459E-004 < 4.958E-009 
Cm-244 < 2.049E+OO4 +/ 14.1% < 1.952E+00I < 2.S00E-004 
Cm-245 < 4.529E-00I +/ 8.3% < 4.3l4E-004 < 2.604E-006 
Cm-247 < 2.026E-002 +/ 8.5% < 1.930E-OOS < 2.168E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 3.043E-002 +/ 3.5% < 2.898E-OOS < 7.363E-009 
Cf-251 < 2.407E-001 +/- 6.S% < 2.292E-004 < 1. S04E- 007 

? = Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis

* Nuclide was manually edited 
< = MDA 

® = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



Segment Results Report for SGS100 12/22/2008 11:03:42 AM Page 38 

1---<------- --- -------------------- -------------------- -------- ----I
I Segment 11 Results I 
1--- ------------------------------------------------------ ------------1 
Segment: 11 Detector: DETOI position: 11 
c:\canberra\NDA2k\Data\00000204_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_POll_S0ll 

Acquisition Start: 12/22/2008 11:01:39 AM 

Elapsed Live Time: 118.50 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.189 +/- 0.0036 
SE-75 264.66 0.284 +/ - 0.0045 
SE-75 279.54 0.284 +/- 0.0054 
SE-75 400.66 0.329 +/ - 0.0080 

Errors quoted at 1.000 sigma 

*********************** Peak AnalYSis Results *********************** 

Peak Analysis Performed on: 12/22/2008 11:03:41 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.50 Y 397 559 1. 04 120.B4 4.727E-006 10.40 
2234.74 11980 13 1.08 4467.60 2.S84E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors qcoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 1.732E-002 +/- 1.8% < 1.650E-005 < 7.985E-016 

pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 1.437E-002 +/- 2.0% < 1.368E-005 < 2.270E-012 

Al-26 < 2.764E-002 +/- 15.1% < 2.632E-005 < 1.454E-006 

K-40 < 2.084E-001 +/- 5.0% < 1.985E-004 < 3.251E-002 

Co-57 < 7.830E-002 +/- 3.4% < 7.458E-005 < 9.162E-012 

Co-60 < 2.65IE-002 +/- 1.7% < 2.52SE-OOS < 2.32SE-011 

8e-7S < 6.176E-002 +/- 1.8% < 5.881E-005 < 4.249E-012 

Kr-85 < 3.489E+OOO +/- 3.0% < 3.323E-003 < 8.792E-009 

8r·90 < 2.103E-002 +/- 1. 9% < 2.003E-005 < 1.525E-OI0 

Sb-12S < 4.788E-002 +/- 2.1% < 4.560E-OOS < 4.606E-Oll 

Ba-133 < 3.502E-002 +/- 1.7% < 3.33SE-00S < 1. 383E-010 

Cs-134 < 1.342E-002 +/ - 1.9% < 1. 278E-OOS < 1. 024E- 011 

Cs-137 < 2.103E-002 +/- 1.9% < 2.003E-005 < 2.398E-010 

Eu-152 < 7.867E-002 +/- 3.7% < 7.493E-005 < 4.421E-OI0 

Eu-lS4 < 4.102E-002 +/- 2.2% < 3.906E-005 < 1.538E-010 

Ho-166m < 2.331E-002 +/- 2.2% < 2.220E-00S < 1.296E-OOS 

Bi-207 < 1.694E-002 +/- 2.0% < 1.613E-005 < 3.082E-010 

Pb-210 < 9.890E+002 +/- 53.0% < 9.419E-00I < 1.286E-00S 

Ra-226 < 3.798E-002 +/ - 2.2% < 3.617E-005 < 3.798E-008 

AC-227 < 2.059E-OOI +/ 8.3% < 1. 96lE-004 < 2.820E-009 

Th-230 < 9.062E+00I +/- 8.6% < 8.630E-002 < 4.440E-003 

Pa-231 < 1.17SE+000 +/- 11.2% < 1.119E- 003 < 2.4S6E-005 

Th-232 < 4.S02E-002 +/- 2.1% < 4.287E-005 < 4.056E-OOI 

U-232 < 4.502E-002 +/- 2.1% < 4.287E-00S < 2.0S4E-009 

U-233 < 6.778E+OO2 +/ - 2.7% < 6.456E-00I < 6.914E-002 

Pa-234 < 1.002E-OOl +/ - 12.2% < 9.S41E-005 

pa-234m < 1.324E+002 +/ - 2.1% < 1.260E-OOl 

U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

U-235 < 6.766E-002 +/ 2.5% < 6.444E-00S < 3.092E-002 

Np-237 < 8.436E-002 +/- 1. 9% < 8.034E-005 < 1.181E-004 

PU-238 < 4.836E+OO3 +/- 2.6% < 4.606E+000 < 2.79SE-004 

U-238 < 1. 933E+OOO +/- 2.2% < 1. 841E-003 < 5.682E+OOO 

Pu-239 < 8.80SE+002 +/- 3.1% < 8.38SE-OOI < 1.400E-002 

Pu-239B < 2.732E+003 +/- S .3% < 2.602E+OOO < 4.344E-002 

U-239 < 9.SS0E+OO3 +/- 65.1% < 9.09SE+OOO 

Pu-240 < 1.66SE+003 +/- 4.7% < 1.586E+00O < 7.243E-003 

Am-241 5.272E+OOI +/- 25.4% S.02lE-002 1.518E-005 

Am-241B < 6.311E+OO2 +/- 4.9% < 6.010E-00I < 1. 8171'>004 

pu-241 < 2.411E+004 +/ - 2.8% < 2.296E+OOI < 2.320E-004 

PU-241B < 7.149E+OO3 +/- 2.4% < 6.809E+OOO < 6.878E-00S 

Pu-242 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 2.S50E-OOI +/- 1. 8% < 2.429E-004 < 1.262E-006 

Cm-243 < 2.63lE-001 +/ 3.3% < 2.S0SE-004 < S.OSlE-009 

Cm-244 < 2.048E+004 +/- 14.1% < 1.95lE+00l < 2.499E-004 

Cm-24S < 4.246E-00I +/- 7.7% < 4.044E-004 < 2.441E-006 

Cm-247 < 1.985E-002 +/ - 8.5% < 1.891E-00S < 2.124E-004 
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Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 
< 

2.253E-002 
2.314E-001 

+/
+/

3.5% 
5.6% 

< 
< 

2.155E-005 
2.204E-004 

< 
< 

5.477E-009 
1. 446E-007 

? Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

_.*************** Self Absorption Correction Results 

Self 	Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1---<-- ---------------------------------------------- ------------ -- -I 
1 Segment 12 Results 1 
1 ------------ -- -- -- -- ---------------------------------------------1 
Segment: 12 Detector: DETOI position: 12 
C:\Canberra\NDA2k\Data\00000204_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P012_S012 

Acquisition Start: 12/22/2008 11:05:51 AM 

Elapsed Live Time: 118.73 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.087 +/ o.oon 
SE-75 264.66 0.148 +/- 0.0026 
SE-75 279.54 0.152 +/- 0.0035 
SE-75 400.66 0.193 +/- 0.0056 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 11:07:53 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency tUncert. 

59.72 Y 190 409 1. 16 121.29 1.224E-004 17.54 
2234.73 11980 4 1.11 4467.59 2.439E-OOS 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.169E-002 +/- 1. 9% < 2.066E-005 < 1.000E-015 

Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 4.940E-003 +/- 2.0% < 4.705E-006 < 7.805E-013 

Al-26 < 3.754E-002 +/- 16.0% < 3.575E-005 < 1.975E-006 

K·40 < 2.733E-001 +/- 5.1% < 2.603E-004 < 4.263E-002 

Co-57 < 6.491E-002 +/- 4.0% < 6.182E-005 < 7.595E-012 

Co-60 < 1. 783E-002 +/- 1.7% < 1.698E-005 < 1.564E-011 

Se 75 < 5.971E-002 +/- 2.5% < 5.686E-005 < 4.108E-012 

Kr-65 < 4.271E+000 +/- 3.3% < 4.067E-003 < 1. 076E- 006 

Sr-90 < 1. 069E-002 +/ 2.2% < 1.037E-005 < 7.695E-011 

Sb-12S < 3.658E-002 +/- 2.4% < 3.674E-005 < 3.711E-011 

Ba-133 < 2.533E-002 +/- 2.0% < 2.413E-005 < 1. OOIE-OIO 

Cs-134 < 1. 139E-002 +/- 2.3% < 1. 064E-005 < B.687E-012 

Cs-137 < 1. 089E- 002 +/- 2.2% < 1. 037E- 005 < 1.241E-010 

Eu-152 < 7.470E-002 +/- 2.7% < 7.114E-005 < 4.198E-010 

Eu-154 < 1.410E-002 +/- 2.2% < 1.343E-005 < 5.287£-011 

Ho-166m < 1.410E-002 +/ 2.4% < 1.343E-005 < 7.839E-009 

Bi-207 < 1.082E-002 +/- 2.3% < 1.030E-005 < 1.969£-010 

Pb-210 < 1.049£+000 +/- 39.2% < 9.993E-004 < 1.364E-008 

Ra-226 < 3.206E-002 +/- 2.5% < 3.053E-005 < 3.206£-008 

Ac-227 < 1. 319E-00I +/- 6.5% < 1.256E-004 < 1.806£-009 

Th-230 < 1. 664E+001 +/- 13.8% < 1.584£-002 < 8.152£-004 

Pa-231 < 9.964E-00I +/- 11.3% < 9.489E-004 < 2.082E-005 

Th-232 < 3.550£~002 +/- 2.5% < 3.381E-005 < 3.199£-001 

U-232 < 3.550E-002 +/- 2.5% < 3.381£-005 < 1. 644E-009 

U-233 < 7.146E+002 +/- 3.2% < 6.806E-00I < 7.289£-002 

Pa-234 < 7.281E-002 +/- 12.2% < 6.934£-005 

Pa-234m < 7.625£+001 +/ - 2.1% < 7.262E-002 

U-234 < O.OOOE+OOO +/- 0.0% < 0.000£+000 < 0.000£+000 

U-235 < 6.813E-002 +/- 3.2% < 6.489E-005 < 3.114E-002 

Np .. 237 < 7.030E-002 +/- 2.3% < 6.695E-005 < 9.842£-005 

PU-238 < 4.584£+003 +/- 3.1% < 4.365£+000 < 2.649£-004 

U-238 < 1.568E+000 +/ 2.1% < 1.493E-003 < 4.610E+000 

Pu-239 < 8.383E+002 +/- 3.7% < 7.984£-001 < 1.333E-002 

Pu-239B < 1.410£+003 +/ 6.3% < 1.343E+000 < 2.242E-002 

U-239 < 3.526E+000 +/- 49.2% < 3.358E-003 

Pu-240 < 1.066£+003 +/- 5.6% < 1. 016£+000 < 4.638£-003 

Am·241 9.753E-00I +/- 24.0% 9.289E-004 2.S09E-007 

Am-U1B < 3.881£+002 +/- 5.8% < 3.696£-001 < 1. 118E-004 

Pu-241 < 2.464£+004 +/- 3.3% < 2.347E+001 < 2.370E-004 

!>U-241B < 7.041£+003 +/- 3.2% < 6.705£+000 < 6.773E-005 

Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 1.056E-001 +/- 9.3% < 1.006£-004 < 5.229E-007 

Cm-243 < 2.324E-001 +/- 3.7% < 2.213E-004 < 4.462E-009 

Cm-244 < 1.896E+004 +/- 14.1% < 1. 806E+001 < 2.314E-004 

Cm-245 < 4.600E-00I +/- 7.9% < 4.381E-004 < 2.645E-006 

Cm-247 < 1.367£-002 +/- 8.6% < 1. 302£-005 < 1.463E-Q04 
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Nuclide Total Activity %Error Concentration r~ass 


(uCi) (uCi/g) g 


Cf-249 < 1.680E-002 +/ 3.6% < 1.600E-005 < 4.066E-009 
Cf-251 < 2.370E-001 +/- 5.9% < 2.2S7E-004 < 1.481E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis
* ~ Nuclide was manually edited 
< MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



Segment Results Report for SGS100 12/22/2008 11:12:05 AM Page 44 

1- -,------- ---------------------------- --- ---- ---- ---- ----------1 
Segment 13 Results 1 

--- ---- ---- ---- ---- ---- --------------------------------- ---- ---I 

Segment: 13 Detector: DET01 position: 13 
C:\Canberra\NDA2k\Data\00000204_CNTR0001_DCAT0002_PROC00AG_ANLZ0003_P013_S013 

Acquisition Start: 12/22/2008 11:10:02 AM 

Elapsed Live Time: 118.96 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.399 +/- 0.0065 
SE-75 264.66 0.476 +/- 0.0071 
SE-75 279.54 0.480 +/- 0.0082 
SE-75 400.66 0.509 +/- 0.0109 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 11:12:04 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2234.76 11980 3 1. 07 4467.65 7.001E-005 1. 42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uei) (uCi/g) g 

n on Fe < 4.713E-003 +1 1. 8% < 4.488E-006 < 2.173E-016 
Pulser < O.OOOE+OOO +1 0.0% < O.OOOE+OOO 
Na-22 < 2.010E-002 +1 2.0% < 1. 91SE-005 < 3.176E-012 
AI-26 < 1.769E-002 +1 14.9% < 1.684E-00S < 9.303E-007 
K-40 < 2.S26E-001 +/ 4.9% < 2.40SE-004 < 3.940E-002 
Co-57 < S.431E-002 +/ 3.5% < 5.172E-OOS < 6.3S4E-012 
Co-60 < 3.210E-002 +/ 2.6% < 3.057E-OOS < 2..81SE-Oll 
Se-75 < S.048E-002 +/ 1. 9% < 4.807E-OOS < 3.473E-012 
Kr-85 < 3.702E+OOO +/ 3.1% < 3.525E-003 < 9.32SE-009 
Sr-90 
Sb-125 

< 
< 

1.674E-002 
4.201E-002 

+/
+1

1. 9% 
2.1% 

< 
< 

1.594E-OOS 
-I. OOlE-005 

< 

< 

1. 213E-OIO 
4.041E-Oll 

Ba-l33 < 2.220E-002 +/ 1.7% < 2.114E-005 < 8.76BE-Oll 
Cs-134 < 1.534E-002 +/ 2.0% < 1. 461E-00S < 1.171E-Oll 
Cs-137 < 1.674E 002 +/ 1. 9% < 1. 594E-005 < 1. 90SE-010 
Eu-152 
Eu-154 

< 
< 

4.656E-002 
5.740E-002 

+/
+1 

2.5% 
2.H 

< 
< 

4.434E-005 
5.466E-005 

< 
< 

2.617E-010 
2.152E-010 

Ho-166m < 2.421E-002 +1  2.3% < 2.306E-OOS < 1.346E-OOB 
Bi-207 < 1. 359E-002 +1 2.0% < 1.294E-005 < 2.473E-OIO 
Pb-210 < 1. 472E+OOO +1 36.7% < 1.402E-003 < 1.914E-008 
Ra-226 < 2.857E-002 +/ 2.2% < 2.721E-005 < 2.857E-008 
Ac-227 < 1.656E-OOI +/ 6.4% < 1.577E-004 < 2.269E-009 
Th-230 < 1. 494E+OOI +/ 13.0% < 1. 423E-002 < 7.322E-004 
Pa-231 < 7.765E-001 +/ 11.2% < 7.39SE-004 < 1. 623E-OOS 
Th-232 
U-232 

< 
< 

3.810E-002 
3.810E-002 

+/
+1 ~ 

2.2% 
2.2% 

< 
< 

3.629E-005 
3.629E-005 

< 
< 

3.433E-OOI 
1.764E-009 

U~233 < 6.071E+002 +/ 2.7% < 5.782E-001 < 6.193E-002 
Pa-234 < 3.968E-002 +/~ 16.8% < 3.779E-005 
Pa-234m < 1. 069E+OO2 +/ 2.1% < 1.018E-00l 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 
Np-237 
Pu~238 

< 
< 
< 

5.645E-002 
5.080E-002 
4.293E+OO3 

+/
+1
+1 

2.5% 
1. 9% 
2.6% 

< 
< 
< 

5.376E-005 
4.839B-005 
4.089E+OOO 

< 
< 
< 

2.580E-002 
7. 113E- 005 
2.482E-004 

U-238 < 2.445E+OOO +/  2.1% < 2.329E-003 < 7.1SSE+OOO 
Pu-239 
Pu~239B 

< 
< 

7.26SE+OO2 
1.109E+OO3 

+/
+1

3.2% 
S.7% 

< 
< 

6.922E-001 
1.057E+OOO 

< 
< 

1.156B-002 
1.764E-002 

U-239 < 6.405E+OOO +/ 45.8% < 6.100E-003 
Pu-240 
Am-241 

< 
< 

8.629E+OO2 
1. 902E-OOI 

+/
+1

5.0% 
15.6% 

< 
< 

8.21SE-001 
1. S12E-004 

< 
< 

3.754E-003 
S.478E-OOS 

Am·241B < 3.l28E+002 +1 5.5% < 2.979E-OOI < 9.00SE-OOS 
Pu-241 < 2.112E+OO4 +1 2.S% < 2.011E+OOI < 2.031E-004 
Pu-241B < 6.095E+003 +1 2.5% < 5.805E+OOO < 5.864E-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 
Cm-243 

< 
< 

9.128E-002 
1.939E-OOI 

+/
+1

8.4% 
3.3% 

< 
< 

8.693E-005 
1. 847E-004 

< 
< 

4.518E-007 
3.723E-009 

Cm-244 < 1.744E+OO4 +/ 14.1% < 1. 661E+001 < 2.128E-004 
Cm-245 
Cm-247 

< 
< 

4.004E-001 +/
1.574E·002 +1

7.7% 
8.5% 

< 
< 

3.S13E-004 
1.499E-005 

< 
< 

2.302E-006 
1. 685E-004 
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Nuclide Total Activity %'Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1. 740E-002 +/ 3.5% < 1.657E-005 < 4.211E-009 
Cf-251 < 2.076E-001 +/- 5.6% < 1.977E-004 < 1.297E-007 

? Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis 

* Nuclide was manually edited 

< = MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 


***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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I--~---------- --------- --------- ------------------ ----------------1 
1 Segment 14 Results 1 

1-------- -------- -------- --------- --------- ----------------- ----I 
Segment: 14 Detector: DET01 Position: 14 
C:\Canberra\NDA2k\Data\00000204_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POI4_S014 

Acquisition Start: 12/22/2008 11:14:14 AM 
Elapsed Live Time: 119.10 sec Elapsed Real Time: 120.00 sec 

------------------------------...- 
********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136,00 0.874 +/- 0.0131 
SE-75 264.66 0.895 +/- 0,0130 
SE-75 279.54 0.905 +/- 0,0142 
SE-75 400,66 0.904 +/ 0.0170 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 11:16:15 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2234,72 11980 2 1.10 4467,57 5.400E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCilg) 9 

n on Fe < 1. 70SE-002 +1 1. <: 1.624E-00S <: 7.860E-OIG 
Pulser < O.OOOE+OOO +1 0.0% <: O.OOOE+OOO 
Na-22 <: 2.249E-002 +1 2.0% <: 2.142E-005 <: 3.S53E-012 
Al-26 <: 2.043E-002 +1 15.2% <: 1.94SE-OOS <: 1. 074E-006 
K-40 <: 2.389E-OOI +/ 5.0% <: 2.27SE-004 <: 3.726E 002 
Co-57 <: 4.902E-002 +/  3.4% <: 4.669E-OOS <: S.736E-012 
Co-60 <: 3.S2SE-002 +/ 2.6% <: 3.357E-OOS < 3.0nE-Oll 
Se-75 < 4.11SE-002 +/ 1. 8% <: 3.919E-00S <: 2.831E-012 
Kr-6S <: 4.38SE+OOO +/ 3.1% <: 4.176E-003 <: 1.1OSE-OOB 
Sr-90 <: 1. 661E-002 +/ 1. 9% <: I.S82E-005 <: 1.204E-OlO 
Sb-125 <: 4.977E-002 +/ 2.1% <: 4.740E-005 <: 4.788E-Oll 
Ba-133 <: 2.032E-a02 +/ - 1.7% <: 1.93SE-OOS <: 8.026E-Oll 
Cs-134 <: 1.346E-002 +/  2.0% <: 1.28ZE-00S <: 1.027E-Oll 
Cs-137 <: 1.66lE-002 +/ 1. 9% <: 1. SaZE-OOS <: 1. 893E-OIO 
Eu-lS2 <: 4.3S4E-002 +/  1. 8% <: 4.17SE-OOS <: 2.464E-OIO 
Eu-lS4 < 6.421E-002 +/  2.2% <: 6.116E 005 <: 2.408E-OIO 
Ho-166m <: 2.42lE-002 +/  2.2% <: 2.305E-OOS <: 1. 346E-OOS 
Bi 207 <: 1.144E-002 +/ 2.0% <: 1.090E-OOS <: 2.083E-OlO 
Pb-210 
Ra-226 

<: 

<: 

7.718E+OO2 
3.S23E-002 

+/
+/

56.7% 
2.0% 

<: 

<: 

7.350E-OOl 
3.356E-00S 

<: 

<: 

1.003E-OOS 
3.S23E-OOS 

Ac-227 <: 1.35SE-001 +/ 8.3% <: 1.291E-004 < 1.8S7E-009 
Th-230 <: 6.026E+001 +/ 8.6% <: 5.739E-002 <: 2.9S3E-003 
Pa-231 <: 6.071E-OOl +/  11.2% < S.762E-004 <: 1.269E-OOS 
Th-232 < S.211E-002 +/  2.0% <: 4.963E-OOS <: 4.69SE-OOI 
U-232 <: 5.21lE-002 +/ - 2.0% <: 4.963E-005 < 2.4l3E-009 
U-233 <: 4.297E+OO2 +/ 2.7% <: 4.092E-OOl < 4.363E-002 
Pa-234 <: 2.40lE-002 +/ 12.2% <: 2.286E-005 
Pa-234m <: 8.631E+OOl +/ 2.2% <: 8.220E-002 
U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO <: O.OOOE+OOO 
U-235 <: 4.146E-002 +/ 2.5% < 3.948E 005 < 1. 895E-002 
Np-237 <: 4.732E-002 +/ 1. 9% <: 4.507E-005 <: 6.625E-OOS 
Pu-238 <: 3.22lE+OO3 +/ - 2.6% <: 3.06SE+OOO <: 1. 862E-004 
U-238 <: 1.744E+OOO +/ 2.2% < 1. 66lE-003 < 5.126E+OOQ 
Pu-239 < 5.S91E+OO2 +/ 3.1% <: 5.324E-OOI < 8.889E-003 
Pu-239B <: 1.437E+OO3 +/ 5.4% <: 1. 369E+000 < 2.28SE-002 
U-239 < 1.035E+004 +/ 69.5% <: 9.861E+000 
Pu-240 <: 1. 014E+003 +/ - 4.7% < 9.6S5E-OOI <: 4.410E-003 
Am-24l <: 4.578E+00O +/ - 25.0% < 4.360E-003 <: 1.319E-006 
Am-241B < 3.S24E+OO2 +/ - 5.0% <: 3.642E-OOl <: 1.lOIE-004 
Pu-241 <: I.S74E+OO4 +/ - 2.8% < 1.499E+OOl < I.Sl5E-004 
PU-24lB < 4.528E+OO3 +/  2.4% < 4.312E+OOO < 4.3S6E-OOS 
pu-242 <: O.OOOE+OOO +/ 0.0% <: O.OOOE+OOO <: O.OOOE+OOO 
Am-243 < 1.S04E-OOl +/ 1.8% < 1.432E-004 <: 7.442E-007 
Cm-243 < 1. S51E- 001 +/ 3.3% < 1. 477E-004 <: 2.977E-009 
Cm-244 <: 1.383E+004 +/ 14.1% <: 1. 3l7E+001 <: 1. 687E-004 
Cm-245 < 2.74SE-OOl +/ 7.7% < 2.614E-Q04 <: 1.578E-006 
Cm-247 < 1. 44 7E 002 +/ - 8.5% <: 1.378E-OOS <: 1. 54 8E-004 
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Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 

< 

1.87SE-002 +/
1.SOOE-001 +/

3.5% 
5.6% 

< 

< 
1.786E-005 
1.428E-004 

< 

< 
4.S39E-009 
9.372E-008 

? ~ Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1---'-------------- ---- ----- --------- ----- ---- ---- ---- ----------1 
Segment 15 Results 1I

1----------- ---------- ---- ----.--------------- -------------------- -I 
Segment: 15 Detector: DETOI Position: 15 
C:\Canberra\NDA2k\Data\00000204_CNTROOOl_DCAT0002_PROC00AG_ANLZ0003_P015_S015 

Acquisition Start: 12/22/2008 11:18:25 AM 

Elapsed Live Time: 119.15 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description; 55 Gal Galv 81.5 zero attenuation 
Calibration Date; 11/24/2008 8;25;22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.899 +/~ 0,0134 
SE-75 264.66 0.919 +/- 0,0133 
SE-75 279.54 0.928 +/- 0,0146 
SE-75 400.66 0.916 +/ - 0.0172 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on; 12/22/2008 11:20:27 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy In Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2234,70 11980 5 1.12 4467,53 2.742E-005 1.42 

Reference Peak Correction factor (from 2234,4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 1.9a2E-002 +/ - < 1.SSSE-005 < 9.137E-016 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 2.958E-002 +/- 2.1% < 2.S17E-005 < 4.674E-012 
Al-26 < 3.589E-002 +/- 15.4% < 3.41BE-OOS < 1. B8SE-006 
K-40 < 2.709E-OOl +/ - 5.0% < 2.580E-004 < 4.22GE-002 
Co-57 < 4.309E-002 +/- 3,5% < 4.104E-005 < 5.042E-012 
Co-60 < 3.496E-002 +/- 1.7% < 3.330E-005 < 3.06GE-Oll 
Se-75 < 3.795E-002 +/- 1. 8% < 3.614E-005 < 2.611E-D12 
Kr-S5 < 3.731E+OOO +/- 3.0% < 3.5S3E-003 < 9.402E-009 
Sr-90 < 2.077E-002 +/- 1. 9% < 1. 97SE-OOS < I.S06E-OIO 
Sb-125 < 2.969E-002 +/ 2.1% < 2.S27E-005 < 2.85GE-Oll 
6a-133 < 1.929E-002 +/- 1.7% < 1.742E-005 < 7.22SE-Oll 
Cs-134 < 1.OSIE-002 +/- 1.9% < 1.001E-OOS < 9.017E-OI2 
Cs-137 < 2.077E-002 +/- 1.9% < 1.97SE-OOS < 2.36SE-OI0 
Eu-lS2 < 2.907E-002 +/- 3.B% < 2.769E-005 < 1.634E-OlO 
Eu-154 < 5.767E-002 +/- 1.9% < 5.492E-00S < 2.163E-OIO 
Ho··166m < 2.778E-002 +/- 2.2% < 2.646E-OOS < I.S44E-00S 
6i-207 < 1.416E-002 +/- 2.0% < 1.349E-005 < 2.S77E-OI0 
Pb-210 < 9.313E+002 +/ 57.4% < B.870E-OOl < 1.211E-00S 
Ra-226 < 2.B94E-002 +/- 2.2% < 2.756E-005 < 2.894E-008 
Ac-227 < 1.255E-OOl +/ - 8.3't < 1.19SE-004 < 1.719E-D09 
Th-230 < S.631E+OOl +/- 8,6% < S. 3 63E- 002 < 2.7S9E-003 
Pa-231 < S.61SE-OOl +/- 11.2% < 5.347E-004 < 1.173E-OOS 
Th-232 < 4,252E-002 +/ 2.1% < 4.049E-005 < 3.B31E-001 
U-232 < 4.252E-002 +/ 2.1% < 4.049E-005 < 1.969E-009 
U-233 < 4.227E+OO2 +/- 1.9% < 4.025E-001 < 4.311E-002 
Pa-234 < 6.432E-002 +/- 12.2% < 6.126E-005 
Pa-234m < 1.38SE+002 +/- 2.1% < 1.322E-OOI 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.77SE-002 +/- 2.5% < 3.595E-005 < 1.725E-002 
Np-237 < 4. SlBE-002 +/- 1. 9% < 4.S89E-005 < 6.746E-005 
Pu-238 < 2.887E+003 +/ 2.7% < 2.749E+00O < 1. 668E-004 
U-238 < 1.195E+00O +/- 4.5% < 1.138E-003 < 3.513E+OOO 
Pu-239 < S.538E+002 +/- 3,2% < 5.274E-OOI < 8.805E-D03 
Pu-239B < 1.304E+OO3 +/- 5.6% < 1. 242E+000 < 2.073E-002 
U-239 < 1. 482E+004 +/- 70.2% < 1.41lE+OOl 
Pu-240 < 9.011E+002 +/- 4.9% < 8.S8lE-001 < 3.920E-003 
Am-241 < 4.901E+000 +/- 25.4% < 4.668E-003 < 1.412E-006 
Am-241B < 3.433E+OO2 +/- 5.1% < 3.270E-OOl < 9.887E-00S 
Pu-241 < 1.515E+004 +/- 2.9% < 1.443E+00l < 1.457E-004 
Pu-241B < 4.067E+003 +/- 2.4% < 3.873E+000 < 3.9UE-005 
pu-242 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.420E-OOl +/- 1. 9% < 1. 352E 004 < 7.029E-007 
Cm-243 < 1.465E-00l +/ - 3.3% < 1. 3 9SE- 004 < 2.812E-009 
Cm-244 < 2.280E+004 +/ 14.1% < 2.171E+OOI < 2.7BIE-004 
Cm-24S < 2.649E-OOI +/- 7.7% < 2.S23E-004 < l.S23E-006 
Cm-247 < 2.021E-002 +/- 8.5% < 1.925E-005 < 2.163E-004 
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Nuclide Total Activity 
(uCi) 

%Error concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 
< 

1.592E-002 
1.427E-001 

+/
+/

3.5% 
5.6% 

< 
< 

1.517E-005 
1. 359E- 004 

< 
< 

3.854E-009 
8.917E-008 

? 
X 
* 
< 

@ = 

Nuclide is part of an undetermined solution 
Nuclide rejected by the interference analysis 
Nuclide was manually edited 
MDA 

Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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I---J----- ----------1Segment 16 Results1 

1----------- -----------1 
Segment: 16 Detector: DETOI position: 16 
C:\Canberra\NDA2k\Data\00000204_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P016_S016 

Acquisition Start: 12/22/2008 11:22:37 AM 
Elapsed Live Time: 119.19 sec Elapsed Real Time: 120.00 sec 

----~ ~............... .... 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 61.5 zero attenuation 
Calibration Date: 11/24/2006 6:25:22 AM 

Nuclide Energy Transmission Ratio 

136.00 0.639 +/ 0.0126 
SE-75 264.66 0.886 +/ 0.0128 
SE-75 279.54 0.887 +/- 0.0140 
SE-75 400.66 0.873 +/ 0.0165 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results 

Peak Analysis Performed on: 12/22/2008 11:24:40 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency 'tUncert. 

2234.72 11980 2 1.12 4467.56 2.480E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y ; Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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• 
************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCil (uCi/g) g 

n on Fe < 3.063E-002 +/- < 2.917E-005 < 1.412E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 2.990E-002 +/- 2.3% < 2.646E-00S < 4.724E-012 
Al-26 < S.909E-002 +/- IB.O% < S.62BE-00S < 3.10BE-006 
K-40 < S.419E-001 +/- 5.6% < S.161E-004 < B.454E-002 
Co-57 < 7.S17E-002 +/- 4.4% < 7.159E-00S < B.79SE-012 
Co-60 < S.097E-002 +/- 2.0% < 4.B54E-00S < 4.470E-Oll 
Se-75 < S.690E-002 +/- 2.6% < 5.419E-00S < 3.91SE-012 
Kr-B5 < 4.641E+000 +/- 3.6% < 4.420E-003 < 1.170E-00S 
Br-90 < 2.S76E-002 +/- 2.6% < 2.4S4E-005 < 1. 66SE-OID 
Sb-125 < 6.156E-002 +/. 2.7% < 5.662E-005 < 5.922E-Oll 
Ba-133 < 2.961E-D02 +/- 2.3% < 2.B20E-00S < 1.169E-OIO 
Cs-134 < 1. S99E-002 +/- 2.S% < 1.609E-00S < 1. 449E-Ol1 
Cs-137 < 2.S76E-002 +/ - 2.6% < 2.4S4E-00S < 2.937E-0l0 
Eu-1S2 < 7.942E-002 +/- 2.9% < 7.S64E-00S < 4.464E-OI0 
Eu-1S4 < 8.537E-002 +/- 2.4% < 8.130E-00S < 3.201E-OIO 
Ho-166m < 3.477E-002 +/- 2.8% < 3.3l1E-00S < 1.933E-00S 
Bi-207 < 1. 613E-002 +/- 2.8% < 1.536E-00S < 2.936E-OIO 
Pb-210 < 2.152E+OOO +/- 46.S% < 2.050E-003 < 2.798E-008 
Ra-226 < 3.62SE-002 +/- 3.0% < 3.4S5E-005 < 3.62BE-008 
Ac-227 < 2.238E-OOI +/- B.7% < 2.132E-004 < 3.067E-009 
Th-230 < 2.122E+OOI +/ 15.5% < 2.021E-002 < 1.040E-003 
Pa-231 < 8.291E-00I +/ - 11.4% < 7.696E-004 < 1.733E-OOS 
Th-232 < 6.944E-002 +/- 2.9% < 6.6HE-00S < 6.2S7E-OOI 
U-232 < 6.944E-002 +/- 2.9% < 6.614E-OOS < 3.215E-009 
U-233 < 7.69SE+002 +/- 2.S% < 7.329E-OOI < 7.849E-002 
Pa-234 < 1. 263E-OOl +/- 12.3% < 1.203E-004 
Pa-234m < 1.933E+OO2 +/- 2.4% < 1.841E-OOl 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 7.602E-002 +/- 3.6% < 7.240E-005 < 3.474E-002 
Np-237 < 6.619E-002 +/- 2.6% < 6.304E-005 < 9.267E-OOS 
Pu-238 < S.70SE+003 +/ - 3.6% < S.433E+000 < 3.297E-004 
U-238 < 3.548E+OOO +/ - 2.4% < 3.3BOE-003 < 1.043E+OOl 
Pu-239 < 9.76SE+002 +/- 4.1'11 < 9.300E-00I < 1.5S3E-002 
Pu-239B < 1.366E+OO3 +/- 7.0% < 1. 301E+000 < 2.172E-002 
U-239 < 1.3S7E+OOl +/ 58.6% < 1. 292E- 002 
Pu-240 < 1.049E+003 +/- 6.2% < 9.988E-00l < 4.562E-003 
Am-241 < 2.37SE-00l +/ - 19.9% < 2.262E-004 < 6.839E-008 
Am-241B < 3.907E+002 +/- 6.8% < 3.721E-OOI < 1.12SE-004 
Pu-241 < 3.136E+OO4 +/- 3.7% < 2.986E+OOI < 3.016E-004 
Pu-241B < 8.SS7E+003 +/- 3.6% < B.150E+OOO < 8.232E-005 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1. 223E-OOl +/- 10.7% < 1.16SE-004 < 6.0S5E-007 
Cm-243 < 2.516E-00I +/- 3.9% < 2.396E-004 < 4.830E-009 
Cm-244 < 2.334E+004 +/ - 14 .2% < 2.223E+OOI < 2.647E-004 
Cm-245 < S.057E-00I +/ - 8.1% < 4.BlSE-004 < 2.90SE-OOG 
Cm-247 < 2.966E-002 +/- 8.7% < 2.844E-005 < 3.195E-004 
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• 
Nuclide Total Activity %Error Concentration Mass 


(uCi) (uCi/g) g 


Cf-249 < 2.71SE-002 +/ 3.8% < 2.S85E-OOS < 6.569E-009 
Cf-251 < 2.612E-001 +/- 6.2% < 2.488E-004 < L 633E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



___________ _ 

I 
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1_~_4 

Summed Segment Spectra Results 
Category: segmented

1----------------
C:\Canberra\NDA2k\Data\00000204_CNTROOOl_DCAT0002_PROCOOAI.CNF 

Elapsed Live Time: 97.63 sec Elapsed Real Time: 120.00 sec 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings .. , 
Reference peak/MCA Test failed: reference peak data does not match MCA time 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/22/2008 11:24:48 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.42 7767 42594 2.28 100.69 7.650E-007 4.30 
59.43 Y 348707 45464 1.12 120.70 6.601E-C06 0.34 
67.00 Y 781 26490 1.04 135.82 1. 961E-005 32.05 

M 94.67 Y 64301 87342 1.53 191. 12 1. 522E-004 0.87 366.47 
m 98.68 Y 243961 117849 1. 54 199.14 1.780E-004 0.68 
m 100.87 Y 37644 119600 1. 54 203.51 1.922E-004 1. 13 
m 103.32 Y 171518 96103 1.55 208.41 2.080E-004 0.66 
M 111. 06 Y 64860 52384 1. 37 223.87 2.561E-004 1. 78 464.43 
m 114.57 Y 53418 71777 1.38 230.89 2.767E-004 1. 74 
m 116.61 Y 50201 67436 1.38 234.96 2.880E-004 1. 72 
m 120.56 Y 12446 60806 1. 39 242.85 3.090E-004 2.07 
m 122.86 Y 6314 53657 1. 40 247.46 3.205E-004 2.79 
m 125.24 Y 24524 51197 1.40 252.21 3.318E-004 1. 79 
m 129.27 Y 118531 44937 1.41 260.26 3.495E-004 1.65 
M 141.81 Y 1099 28743 1.14 285.32 3.931E-004 13.01 2.19 
m 144.18 Y 7566 32557 1.14 290.07 3.995E-004 5.42 
m 146.30 Y 6514 32781 1.15 294.29 4.048E-004 5.69 
m 148.53 Y 15772 36744 1.15 298.74 4.098E-004 4.89 
m 152.52 Y 781 37220 1.16 306.72 4.177E-004 17.16 
M 161. 04 Y 6721 34189 1.33 323.75 4.301E-004 6.66 14.91 
m 164.60 Y 6164 48786 1.33 330.87 4.336E-004 6.04 
m 169.30 y 1102 51425 1.34 340.25 4.370E-004 14 .02 
m 171. 34 Y 4769 50976 1.34 344.33 4.380E-004 6.24 

179.07 Y 2413 31015 1. 32 359.79 4.400E-004 11.63 
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, • 
Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 

(keV) Area Counts (keV) centroid Efficiency %tJncert. 

189.29 y 3362 32927 1. 33 380.21 4.384E-004 8.88 
195.62 Y 4667 27982 1.10 392.86 4.356E-004 5.82 

M 203.50 Y 26491 25365 1.18 408.60 4.306E-004 1.18 6.26 
m 207.95 Y 87482 22168 1.19 417.50 4.272E-004 0.95 

225.36 393 16081 0.92 452.27 4.109E-004 49.43 
M 237.97 Y 566 16284 1. 36 477.47 3.975E-004 16.56 2.23 
m 243.34 Y 1400 20763 1. 37 488.22 3.916E-004 7.56 

255.32 Y 3800 15381 1.21 512.15 3.783E-004 5.52 
M 263.90 Y 1389 13939 1.26 529.30 3.68BE-004 6.22 1. 84 
m 267.47 Y 3320 14701 1.26 536.43 3.649E-004 3.09 
M 297.39 Y 2244 7885 1.17 596.21 3.335E-004 15.88 1.73 
m 300.04 Y 346 9023 1.17 601.52 3.309E-004 26.08 
M 311.79 Y 4656 10790 1.49 624.99 3.19GE-004 2.18 9.35 
m 316.33 Y 443 12432 1.49 634.06 3.155E-004 16.53 
m 320.79 Y 3109 12930 1.50 642.98 3.114E-004 2.89 
m 323.31 Y 3957 12539 1.50 648.01 3.091E-004 2.39 
M 332.66 Y 29949 8326 1. 30 666.70 3.01lE-004 0.66 15.52 
ffi 335.60 Y 12267 7834 1.30 672 .58 2.987E-004 1.04 
m 341.36 Y 3337 8233 1.31 684.08 2.940E-004 2.46 
In 344.93 Y 26841 7853 1.31 691.21 2.911E-004 0.69 
M 368.28 Y 7864 6091 1.30 737.87 2.738E-004 1.33 85.93 
m 370.76 Y 1012 5909 1.30 742.83 2.721E-004 6.15 
m 374.98 Y 71199 5584 1.31 751.26 2.692E-004 0.47 
m 380.06 Y 13654 3902 1. 31 761. 42 2.658E-004 0.95 
m 382.66 Y 11852 3602 1.31 766.60 2.641E-004 1. 02 
M 392.82 Y 23996 3069 1.51 786.91 2.578E-004 1.41 2.81 
m 399.02 Y 382 2700 1.51 799.30 2.541E-004 12.22 
M 413.62 Y 62870 2302 1.31 828.48 2.458E-004 0.48 18.09 
m 419.11 Y 232 1890 1.31 839.45 2.428E-004 14.88 
m 422.48 Y 4772 1849 1.31 846.18 2.410E-004 1. 61 
m 426.54 Y 1006 1800 1.32 854.30 2.389E-004 4.44 
M 445.73 Y 287 1077 1.32 892.65 2.296E-004 10.51 2.87 
m 451.36 Y 7632 1161 1. 33 903.90 2.271E-004 1. 22 

481. 48 Y 175 677 1.83 964.08 2.146E-OO'! 25.14 
558.32 206 462 1.15 1117.64 1.899E-004 19.52 
597.63 Y 153 341 0.94 1196.17 1. 801E-004 22.54 
618.90 Y 757 299 1. 89 1238.69 1. 754E-004 5.47 

M 633.08 Y 113 175 1.53 1267.03 1. 725E-004 14.63 3.30 
m 640.09 Y 307 235 1.54 1281. 04 1.711E-004 7.76 
m 645.76 Y 472 208 1.54 1292.37 1.701E-004 6.32 
m 652.55 Y 505 221 1.55 1305.92 1.688E-004 6.05 
m 658.87 Y 267 213 1. 55 1318.56 1.676E-004 8.90 
m 662.28 Y 3323 195 1. 55 1325.36 1.670E-004 3.58 

688.62 Y 312 189 1. 67 1378.01 1. 625E-004 9.67 
703.66 Y 111 201 1.18 1408.06 1. 600E-004 24.90 

M 717.39 Y 61 118 1. 56 1435.50 1.579E-004 19.98 0.72 
In 721. 87 Y 1G14 147 1. 56 1444.45 1. 572E- 004 2.60 

756.01 Y 117 116 1. 39 1512.68 1. 524E-004 17.92 
769.21 Y 468 126 1.83 1539.04 1.507E-004 6.41 

1173.30 Y 114 58 2.17 2346.53 1.132E-004 15.32 
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.. . 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 

(keV) Area Counts (keV) centroid Efficiency %Uncert. 

1332.46 Y 114 37 1. 51 2664.60 1.020E-004 13 .40 
2234.71 191681 277 1.13 4467.55 4.995E-005 0.36 
2293.77 29 35 1. 25 4585.56 4.728E-005 37.46 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.07 +/ 0.00 

Y peak Identified by NID 
M First peak in a multiplet region 
m ~ Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

NID/MDA Results **************************** 

Nuclide Total Activity 
(uCi) 

tError Concentration 
(uCi/g) 

Mass 
g 

X 

X 

n on 
Pulser 
Na-22 
Al-26 
K-40 
Co-57 
Co-GO 
Se-75 
Kr-85 
Sr-90 
Sb-125 
Ba-133 
Cs-134 
Cs-137 
EU-IS2 
EU-154 
Ho-166m 
Bi-207 
Pb-210 
Ra-226 
Ac-227 
Th-230 
Pa-23l 
Th-232 
U-232 
U-233 
Pa-234 
Pa-234m 
U-234 
U-235 
Np-237 
PU-238 
U-238 
Pu-239 

(i; 

< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 
< 
< 

< 

1.000E+020 +/
O.OOOE+OOO +/
1.C05E-OOl +/
1.515E-OOl +/
1.180E+000 +/

2.54BE-OOl +/
1.782E+000 +/
4.351E+001 +/
1.332E-001 +/
8.480E-001 +/
S.793E-001 +/
1.079E-001 +/

3.600E-OOl +/
2.648E-OOl +/
1.509E-001 +/
1.17SE-001 +/
1.587E+004 +/
2.698E-001 +/
2.447E+000 +/
2.361E+003 +/
1.373E+001 +/
3.312E-001 +/
7.210E-001 +/
9.14BE+003 +/
4.S21E-001 +/
5.757E+002 +/
O.OOOE+OOO +/
7.901E-001 +/
5.B33E+000 +/
4.Sl1E+004 +/
1.l44E+001 +/
6.808E+006 +/

100.0\ 
0.0% 
1.2% 
8.2% 
3 . 1'!r 

10.n 
1.1% 
2.5% 
1.0% 
1.5% 
1. 0% 
1.0% 

2.n 
1. 5% 
1.7'!r 
1.2'0 

12.2% 
1.5% 
8.2% 

33.2% 
11.2% 
1. 9% 

17.1\ 
1. 6% 

12.1% 
1. 5% 
0.0% 
1.8% 
3.4% 

17.2% 
1.6t 
1. 8% 

@ 5.952E+015 
< O.OOOE+OOO 
~ 5.983E-006 
~ 9.017E-006 
< 7. 024E-005 

1. 517E-005 
< 1. 060E-004 
< 2.590E-003 
< 7.929E-006 
< S.047E-005 
< 3.44SE-005 
< 6.424E-006 

< 2.l43E-005 
< 1. 576E-005 
< 8.982E-006 
< 6.994E-006 
< 9.449E-OOl 
< 1. 606E-005 
< 1. 457E-004 

1.40SE-00I 
< B.171E-004 
< 1. 972E-00S 

4.292E-005 
< 5.445E-001 
< 2.B70E-005 
< 3.427E-002 
< O.OOOE+OOO 
< 4.703E-005 

3.472E-004 
2.685E+OOO 

< 6.812£-004 
4.052E+002 

< 
< 
< 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 

< 

< 
< 

< 

1. 58SE-Oll 
7.968E-006 
1. 84lE-001 

2.235E-OIO 
1.226E-OIO 
1.097E-007 
9.658E-OIO 
8.157E-010 
2.288E-009 
8.235E-Oll 

2. 023E-009 
9.93lE-OlO 
8.390E-00B 
2.138E-009 
2.064E-004 
2.698E-007 
3.3S2E-OOS 
1.157E-001 
2.B69E-004 
2.984E+OOO 
3.338E-008 
9.331E-001 

O.OOOE+OOO 
3. 6l1E-OOl 
8.167E-003 
2.607E-003 
3.365£+001 
1. 082E+002 
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• P .... 239B 3.804E+006 +/ 0.6% 2.265E+002 6.048E+001 
U-239 @ 1.0OOE+020 +/ 100.0% @ 5.952E+015 

X Pu-240 
Am-241 1.199E+OO6 +/ 2.7% 7.l3SE+OOl 3.452E-001 
Am-241B 6.025E+OO5 +/ l. 9% 3.586E+OO1 1. 735E-OOI 
Pu-241 4.771E+OO6 +/ - 5.2% 2.840E+OO2 4.590E-002 
Pu-241B 9.248E+OO6 +/ 1.7% S.505E+002 8.896E-002 
Pu-242 < O.OOOE+OOO +/  0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.690E+OOO +/  1. 2% < 1.601E-004 < 1. 332E-005 
Cm-243 < 2.804E+OOO +/  3.0% < 1.669E-004 < S.383E-008 
Cm-244 < 1. 339E+005 +/ 14.1% < 7.971E+00O < 1.634E-003 
Cm-24S < 4.887E+OOO +/ 7.5% < 2.909E-004 < 2.8l0E-OOS 
Cm-247 < 3.562E-OOl +/ - S.H < 2.120E-OOS < 3.8l2E-003 
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• ,. • 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 

Cf-249 < 4.186E-00I +/- 3.2% < 2. 492E-005 < 1.013E-007 
Cf-251 < 2.739E+000 +/- 5.3% < 1. 631E- 004 < 1.712E-006 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 


* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.08E+002 +- 1.91E+000 3.70E+00I +- 3.16E-00I 

Beta: 2.18E+002 +- 4.48E+000 Alpha, 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 1. 92E+00I +- 4.71E-00I 
203.55 3.87E+00I +- 6.50E-00l 
375.05 6.09E+00I +- 7.57E-00I 
413.71 6.25E+00I +- 8.56E-00I 
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~"N-' ___ _ ---I 
Sum of Segment NID Results
I 

1 Category: Segmented I 

1--- 1 

C:\Canberra\NDA2k\Data\00000204_CNTR0001_DCAT0002_PROCOOAK.CNF 

*********************** Peak Analysis Results *********************** 

No peak analysis results available for reporting purposes 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.1% < 2.111E-006 < 1. 015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na··22 < 3.328E-002 +/- 2.0% < 1. 98lE-006 < 5.258E-012 
Al-26 < 6.56311-002 +/- 19.B% < 3.906E-006 < 3.452E-006 
K-40 < 5.419E-001 +/- 5.6% < 3.226E-005 < 8.454E-002 
Co-57 < 1. 984E+000 +/- 2.9% < 1. 18l11-004 < 2.321E-010 
Co-60 < 5.09711-002 +/- 2.0% < 3.034E-006 < 4.47011-011 
Se-75 < 2.94611-001 +/- 1. 9% < 1.75311-005 < 2.0278-011 
Kr-65 < 1.707E+001 +/- 3.1% < 1. 01611-003 < 4.300E-008 
Sr-90 < 8.375E-002 +/- 2.6% < 4.98511-006 < 6.072B-010 
Sb-125 < 3.0S2E-00I +/ - 2.3% < 1.634E-005 < 2.965B-010 
Ba-l33 < 2.271E-001 +/- 1.7% < 1.352B-005 < 8.97111-010 
Cs-134 < 3.667E-002 +/- 1. 6% < 2.1B2B-006 < 2.79611-011 
Cs-137 < 8.375E-002 +/- 2.6% < 4.985E-006 < 9.548E-010 
llu-152 < 1. 325E-00I +/- 4.0% < 7.88911-006 < 7.44911-010 
Eu-154 < 9.503E-002 +1- 2.2% < 5.657E-006 < 3.56411-010 
Ho-166m < 5.456E-002 +/ - 2.2% < 3.246E-006 < 3.033E-00B 
Bi-207 < 4.572E-002 +/- 1. 6% < 2.72111-006 < S.321E-OI0 
Pb-210 < 3.332E+OO4 +/- 309.7% < 1.983B+000 < 4.331B-004 
Ra-226 < 1. 094E-OOI +/- 2.3% < 6.5ISE-006 < 1. 094E-007 
Ac-227 < 1.022E+000 +/- S.3% < 6.0S4E-005 < 1. 400E- OOS 
Th-230 1.585E+002 +/- 112.5% 9.432E-003 7.765E-003 
Pa-231 < 5.340E+00O +/- 11.2% < 3.179E-004 < 1.116E-004 
Th-232 < 1.243B-OOI +/- 2.4% < 7.39SE-006 < 1.120E+000 
U-232 < 1. nOll-OOl +/- 2.2% < 1.143E-005 < 8.691E-009 
U-233 < 3.980E+003 +/- 2.7% < 2.369E-OOI < 4.060E-00I 
Pa-234 < 1.S67E-001 +/- 12.1% < 1.1lIE-005 
Pa-234m < 2.11111+002 +/- 2.1% < 1.256B-002 
U-234 < O.OOOE+OOO +1- 0.0% < O.ODOE+OOO < O.OOOB+OOO 
U-235 < 3.425E-00I +/- 2.5% < 2.039E-005 < 1.565B-00I 
Np-237 7.273E+000 +/- 5.2% 4.329E-004 1.018E-002 
Pu-236 < 2.26211+004 +/ - 2.6% < 1. 347E+OOO < 1.30811-003 
U-236 < 3.906E+000 +/- 2.1% < 2.325E-004 < 1. 14SE+OOI 
Pu-239 6.873E+006 +/- 1. 5% 4.091E+OO2 1.093B+002 
Pu-239B 4.69211+006 +/- 0.7% 2.793E+OO2 7.45911+001 
U-239 < 2.626E+005 +/- 368.5% < 1. 563E+001 
Pu-240 6.793E+005 +/- 14.9% 4.04411+001 2.955E+000 
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.. 	 Al.li-:)I11 1. 467E+OO6 +/- 2.4% B.731E+001 4.224E-OOI 
Am-241B 1.117B+006 +/- 2.5% 6.649B+OOI 3.217E-OOI 
Pu-241 9.27SE+OO6 +/- 5.1% 5.523E+OO2 8.925E-002 
Pu-241B 1.453E+OO7 +/- 1.5% B.646E+002 1.397E-OOl 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.699E-C01 +/- 2.2% < 5.773E-005 < 4.801E-006 
Cm·243 ~ 1.098E+OOO +/- 3.3% < 6.537E-005 < 2.109B-OOS 
Cm-244 < 4.8S7E+004 +/ 14.2% ~ 2.909E+00O ~ 5.962E-004 
Cm-245 < 2.092E+OOO +/- 7.7% < 1.245E-004 < 1.203E-005 
Cm-247 < 1. 58SE-OOI +/- S.5% < 9.454E-006 < 1. 699E-003 
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" , 
Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 

Cf-249 < l.a02E-OOl +/ 3.5% < 1. 072E-005 < 4.360E-OOa 
Cf-251 < 1.185E+OOO +/- 5.6% < 7.055E-005 < 7.40BE-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.09E+002 +- 1.S9E+OOO O.OOE+OOO +- O.OOE+OOO 


Beta: O.OOE+OOO + O.OOE+OOO Alpha: O.OOE+OOO + O.OOE+OOO 

Nu~~er of energy lines used in correction: o 

Energy Mass (g) 
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****************.*** Radioassay Data Sheetli .. 
Engine Version: TMU Gamma 

Assay Instrument: SGS wi th Trans. 
Analysis Method: LLNL SOS Operating Procedure 
Item ID: SGS100 

NID identified fiducial nuclide Pu-239 
Source of isotopics: 

Net Weight 
Pu mass 
TRU Alpha Activity 
TRU Activity Concentration 
Pu-239 Equivalent Activity 
Pu-239 FOE 
Decay heat 

Nuclide Mass 
g 

Activity 
Ci 

SR90 <LLD 
CS137 <LLD 
U233 <LLD 
U234 <LLD 
U235 O.OOIl+OOO 
NP237 1.01E-002 
PU238 8.381l-003 
U238 <LLD 
PU239 9.56E+00l 
PU240 5.751l+000 
AM241 4.211l-001 
PU241 1.75E-001 
PU242 3.16E-002 

Ilrrors quoted at 1.000 

Operator: 

ITR: 

<LLD 
<LLD 
<LLD 
<LLD 

0.001l+000 
7.1SIl-006 
1. 45E-00l 

<LLD 
6.011l+000 
1.321l+000 
1.46E+000 
1.82E+00l 
1.25E-004 

sigma 

MEASURED 

16800.0 g 
1.02E+002 +
8.95E+000 +
5.32E+005 +
9.29E+000 + 
9.62E+00l +
2.82E-00l +

Activity 

Uncert. 


Ci 


O.OOIl+OOO 
0.001l+000 
O.OOIl+OOO 
0.001l+000 
O.OOIl+OOO 

******************** 

1.5 

Location:LLNL 
Software Version: NDA 2000 V.4.0 
Analysis Date: 12/22/2008 

1.50E+00l g 

9.92E-00l Ci 

5.91E+004 nCi/g 

9.94E-00l Ci 

1.50E+001 g 

3.09E-002 W 


MDA 

Ci 


0.001l+000 

9.361l-00S 

3.981l-003 

0.001l+000 

3.401l-007 


1. 171l-006 6.90E-007 
2.55E-002 2.831l-004 
0.001l+000 4. BE-006 
9.421l-00l 1. 17E-002 
2.0SIl-00l 2.58E-003 
<.301l-001 5.89E-004 
2.S5E+000 3.54E-002 
2.33E-005 O.OOE+OOO 

Date: 

Date: __________________ 



________________ __ 

______________ __ 

Radioassay Data for SGS100 12/22/2008 12:39:40 PM page 63 

. **************************************** Radioassay Data Sheet 
~ 

Engine version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. 

Analysis Method: LLNL SGS Operating Procedure 

Item ID: SGS100 

NID identified fiducial nuclide Pu-239 
Source of isotopic.: MEASURED 

Net Weight 16800.0 9 
Pu mass 1.17E+002 +
TRU Alpha Activity 9.87E+000 +
TRU Activity Concentration 5.88E+005 +
Pu-239 Equivalent Activity 1.03E+OO1 +
Pu-239 FGE 1.11E+002 +
Decay heat 3.10E-001 +

Activity 
Nuclide Mass Activity Uncert. 

9 ci Ci 

SR90 <LLD <LLD O.OOE+OOO 
CS137 <LLD <LLD O.OOE+OOO 
U233 <LLD <LLD O.OOE+OOO 
U234 <LLD <LLD O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 7.98E-003 5.70E-006 9.l1E-007 
PU238 9.6SE-003 1.68E-00I 2.95E-002 
U238 <LLD <LLD O.OOE+OOO 
PU239 1.llE+OO2 6.95E+00O 1. 09E+OOO 
PU240 6.65E+OOO 1.53E+00O 2.40E-OOI 
AM241 l.SlE-OOI 1.23E+OOO 1.94E-001 
PU241 2.0ZE-001 2.10E+OOI 3.29E+OOO 
PU242 3.6SE-002 1.4SE-004 2.69E-OOS 

Errors quoted at 1.000 sigma 

Operator: Date: 

ITR: Date: 

Location:LLNL 
Software Version: 
Analysis Date: 

1.74E+001 9 
1.13E+00O Ci 
6.74E+004 nCi/g 
1.13E+000 Ci 
1.73E+00I 9 
3.52E-002 W 

MDA 
Ci 

O.OOE+OOO 
1.39E-007 
9.15E-003 
O.OOE+OOO 
7.88E 007 
1. 09E-006 
2.83E-004 
1.14E-ODS 
1.17E-002 
2.SSE-003 
1.17E-004 
3.SSE-002 
O.OOE+OOO 

NDA 2000 V.4. a 
12/22/2008 
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**************************** • MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date ~ 12/22/08 
Low energy spectrum sensitivity 
High energy spectrum sensitivity 

30.0% 
10.0% 

Declared date: 
Total counts: 

12/22/08 
7.502E+006 

Pu g/cm2 0.7140 Cd g/cm2 2.0917 FWHM at 122 keY : 617 eV 
QFIT 1.12 FWHM at 208 keY : 789 eV 
NQFIT 1. 01 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.000088 8.0 8.0 0.0480 8.5 0.00825 8.00 0.00849 8.24 
Pu-239 1.000000 0.0 0.4 547.4986 0.8 94.12685 0.06 94.09257 0.06 
Pu- 240 0.060152 1.0 0.9 32.9329 1.2 5.66188 0.93 5.66147 0.93 
Pu-241 0.001826 0.8 0.7 1.0000 0.0 0.17192 0.76 0.20637 0.91 
Pu-242 (New alg. ) 0.lBI0( 10) 0.03111 ( 10) 0.03110 ( 9) 
Am-241 0.005355 0.5 0.4 2.9319 0.8 0.50406 0.51 0.50678 0.52 

Pu-240 effective (meas. date); 5.735 +/- 1.01% 
Am-241 separated about 28.349 +/- 0.166 years ago 
Am/PU-241 weight ratio = 2.93193 +/- 0.77% 

Messages: 

Lead x-rays detected. 
Calculations in MGAABS didn't converge: results may be suspect. 

Notes : * ; Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by: Date: 
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"'*** **l** * * *** **** * *** ****** *** * *** ** *** * ** * * *** *** ** * ** * * ** ** * ** ** * * *** ** 
***** o E N I E QUA LIT Y A 8 8 U RAN C E ***** 
************************************************************************** 

Last Results Report 
12/22/08 12:39:52 PM 

QA File: C;\CANBERRA\NDA2K\QA\CNTR0001_DC 
8ample ID: 808100 
Sample Quantity; 1. OOOOE+OOO 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date: 12/22/08 11:30:18 AM 
Elapsed Live Time: 0.0 seconds 
Elapsed Real Time: 0.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev.] < LU : SD : UD : BS > 

80S-100 Pu-239 Trans Mas 9.5630E+001 -1. B317E+OOO 
[UD: 1.0913E+002+/- 7.370] < 

Flags Key; 	 LU ~ Lower/Upper Bounds Test (Ab Above, Be = Below) 
SD ~ Sample Driven N-Sigma Test (In Investigate, Ac Action) 
UD User Driven N-Sigma Test (In = Investigate, Ac Action) 
as ~ Measurement Bias Test (In Investigate, Ac ~ Action) 
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. ,
************************************************************************** 
***** G E N I E QUA LIT Y ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
12/22/08 12:39:54 PM 

QA File: C:\CANBERRA\NDA2K\QA\CNTROOOl_DC 
Sample ID: SGSI00 
Sample Quantity: 1.0000E+000 
Satrple Date: 7/17/08 10:49:07 AM 
Measurement Date: 12/22/08 11:34:36 AM 
Elapsed Live Time: 97.6 seconds 
Elapsed Real Time: 120.0 seconds 

Parameter Description value Deviation/Flags 
[Mean +/ Std. Dev.] < LU : SD : UD : BS > 

SGS-IOO 414 kev centroid 8.2848E+002 0.00 
[0.00+/-0.00] < > 

SGS 100 414 keV FWHM 1.3201E+000 0.00 
[0.00+/ -0.00) < 

SGS-I00 Pu-239 Mass 1.1052E+002 -2.7874E-001 
[UD: 1.1082E+002+/- 1.081) < 

Flags Key: 	 LU = Lower/Upper Bounds Test (Ab Above, Be = Below) 
SD Sample Driven N-sigma Test (In Investigate, Ac Action) 
UD User Driven N-Sigma Test (In Investigate, Ac = Action) 
BS Measurement Bias Test (In Investigate, Ac = Action) 
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---------- ---------- -I• NDA 2000 Assay Report 1 

----------- ----------- ----------- ----------- ----------- -----1 
************************* Item Information ************************ 

Item 10: SGSI00 Count Sequence Number: 205 
Operator: RHWM2\RHWM 
Assay Start: 12/22/2008 11:32:34 AM 
Description 1: SGSI00 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 TRU Galv 81.5 
Weight: Gross: 54.0 kg Net: 16.8 kg 
Container: Volume: 208.0 1 Full: 100.0 '!; 

Density: 0.080 kg /1 

************************ System Configuration *********************** 

counter: SGS with Trans. 
Segments: Number: 16 Offset: o 
Scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: QC - 8GS 100 
Collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 
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1------------, . --------------1 
I Segment 1 Results 1
1----------- ---------------1 
Segment: 1 Detector: DETOl position: 1 
C:\Canberra\NDA2k\Data\00000205_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P001_S001 

Acquisition Start: 12/22/2008 11:34:36 AM 

Elapsed Live Time: 118.17 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

136.00 0.412 +/ 0.0067 
SE-75 264.66 0.493 +/ 0.0074 
SE-75 279.54 0.499 +/ 0.0085 
SE-75 400.66 0.561 +/ 0.0117 

Errors quoted at 1.000 sigma 

*********************** peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 11:36:37 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.36 Y 693 683 1.34 120.57 6.S92E-006 6.80 
2234.71 11980 6 1.13 4467.54 4.631E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NIP 
M First peak in a multiplet region 
m ; Other peak in a multiplet region 
F ; Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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, 
************************ NID/MDA Results **************************** 

Nuclide Total Activity %8rror Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.6848 002 +/ 2.1% < 2.5568-005 < 1.2378-015 
Pulser < 0.0008+000 +/ 0.0% < 0.0008+000 
Na-22 < 2.6298-002 +/ 2.2% < 2.5048-005 < 4.1558-012 
Al-26 < 2.6548-002 +/  16.2% < 2.5288-005 < 1.3968-006 
K-40 < 3.4688-001 +/ 5.3% < 3.3038-004 < 5.4108-002 
Co-57 < 1.2548-001 +/ 3.4% < 1.1948-004 < 1.4678-011 
Co-60 < 3.8048-002 +/ 1. 9% < 3.6238-005 < 3.3368-011 
Se-75 < 1.0128-001 +/ - 1. 9% < 9.6378-005 < 6.9628-012 
Kr-8S < 6.833E+00O +/ 3.2% < 6.5078-003 < 1.722B-008 
Sr-90 < 3.4988-002 +/ 2.1% < 3.332E-005 < 2.536B-OI0 
Sb-125 < 7.1598-002 +/ 2.3% < 6.8188-005 < 6.887E-011 
Sa-l33 < 5.8908-002 +/ 1. 8t < 5.610E-005 < 2.327E-OI0 
Cs-134 < 2.669B-002 +/ 2.1% < 2.5428-005 < 2.037E-011 
Cs-l37 < 3.4988-002 +/ 2.1% < 3.3328-005 < 3.9888-010 
8u-152 < 3.862E-002 +/ 4.0% < 3.6788-005 < 2.170E-OI0 
8u-154 < 7.508E-002 +/  2.4% < 7.151E-005 < 2.8168-010 
Ho-166m < 3.706E-002 +/  2.4% < 3.5308-005 < 2.061E-008 
Bi-207 < 9.209E-003 +/ - 2.1% < 8.771E-006 < 1.676B-0l0 
Pb-210 < 9.204B+002 +/ 47.8% < 8.766E-00I < 1.196B-005 
Ra-226 < 6. 992B- 002 +/ 2.4% < 6.6598-005 < 6.9928-008 
AC-227 < 3.3028-001 +/ 8.3% < 3.1458-004 < 4.5248-009 
Th-230 < 1.546E+002 +/ 8.6% < 1.4738-001 < 7.577B-003 
Pa-231 < 2.180E+000 +/  11.2% < 2.0768-003 < 4.5558-005 
Th-232 < 4.1008-002 +/ 2.8% < 3.9058-005 < 3.6948-001 
U-232 < 6.8428-002 +/ 2.3% < 6.517E-005 < 3.1688-009 
U-233 < 1.1528+003 +/ 2.7% < 1.0978+000 < 1.175E-001 
Pa-234 < 1. 8128-001 +/ 12.3% < 1. 7268-004 
Pa-234m < 1.345E+002 +/ - 2.3% < 1. 2818- 001 
U-234 < O.OOOE+OOO +/  0.0% < 0.0008+000 < O.OOOE+OOO 
U-235 < 1. 0808-001 +/ - 2.5% < 1.0288-004 < 4.934B-002 
Np-237 < 1.576E-00I +/ 2.0% < 1.501E-004 < 2.206E 004 
Pu-238 < 7.5848+003 +/ 2.7% < 7.2238+000 < 4.3838-004 
U-238 < 4.1248+000 +/ 2.4% < 3.9278-003 < 1.2128+001 
Pu-239 < 1.4508+003 +/ 3.1% < 1. 38 1E+000 < 2.3068-002 
Pu-239B < 4.1278+003 +/ - 5.2% < 3.9308+000 < 6.561E-002 
U-239 < 2.0438+003 +/ 59.1% < 1. 9458+000 
Pu-240 < 2.5698+003 +/ 4.6% < 2.4478+000 < 1.1188 002 
Am-241 6.593B+001 +/ 21. 7% 6.279E-002 1. 8998-005 
Am-241B < 9.859E+002 +/ 4.9% < 9.389E-001 < 2.8398-004 
Pu-241 < 4.1018+004 +/ 2.8% < 3.9068+001 < 3.9458-004 
Pu-241B < 1.0618+004 +/ 2.5% < 1. 011B+001 < 1.0218-004 
Pu-242 < 0.0008+000 +/ - 0.0% < 0.0008+000 < 0.0008+000 
Am-243 < 4.183E-00I +/ 1.9% < 3.9848-004 < 2.0708-006 
Cm-243 < 4.314E-001 +/ 3.4% < 4.1098-004 < 8.2838-009 
Cm-244 < 2.500B+004 +/ 14.1% < 2.3818+001 < 3.0508-004 
Cm-245 < 7.0118-001 +/ - 7.7% < 6.678E-004 < 4.0328-006 
Cm-247 < 3.291E-002 +/ 8.6% < 3.1348- 005 < 3.5228-004 
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•Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 3,983E-002 ./ 3.6% < 3.794E-005 < 9.640E-009 
cf-251 < 3,691E-001 +/ 5.6% < 3.515E-004 < 2.307E-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 


@ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1---.---- ---------------------- --------- ------------------- --------1 
1 Segment 2 Results 
1------- --------- -------- -- -------- --------- ------- -----------1 
Segment: 2 Detector: DETOl position: 2 
C:\Canberra\NDA2k\Data\00000205_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 12/22/2008 11:38:47 AM 

Elapsed Live Time: 117.69 sec Elapsed Real Time; 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description; 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

N:1Clide Energy Transmission Ratio 

SE-75 136.00 0.461 +/ 0.0074 
SE-75 264.66 0.557 +/ - 0.0083 
SE-75 279.54 0.564 +/- 0.0095 
SE-75 400.66 0.602 +/ - 0.0124 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on; 12/22/2008 11:40:49 AM 

peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %1Jncert. 

59.50 Y 1440 1099 1.12 120.84 1.238E-004 4.56 
67.08 Y 91 810 0.74 136.00 1. 563E- 004 47.24 

2234,72 11980 7 1.11 4467.57 1.074E-004 1.43 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.02 +/- 0.01 

Y Peak Identified by NID 
M First peak in a m',lltiplet region 
m ; Other peak in a multiplet region 
F ; Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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•************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 1.636E 002 +/ 1.8% < 1.5S8E-00S < 7.S42E-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 1.817E-002 +/ 2.0% < 1.730E-00S < 2.871E-012 
Al-26 < 1.5S6E-002 +/ 15.5% < 1. 482E-005 < 8.186E-007 
K-40 < 1.799E-OOl +/ 4.9% < 1. 713E-004 < 2.806E-002 
Co-57 < 1. 06SE-00I +/ 3.5% < 1.014E-004 < 1.24GE-Oll 
Co-GO < 3.328E-002 +/ 2.5% < 3.169E-00S < 2.919E-01l 
Se-7S < 8.SB3E-002 +/ 1. 9% < 8.460E-00S < 6.l11E-012 
Kr-85 < 4.304E+OOO +/ 3.1% < 4.099E-003 < 1.085E-008 
Sr-90 < 2.261E-002 +/ 2.0% < 2.153E-005 < 1. 639E- 010 
Sb-125 < 4.437E-002 +/ 2.1% < 4.22SE-OOS < 4.268E-Oll 
Ba-133 < 6.S0lE-002 +/ 1.7% < 6.191E-00S < 2.56SE-010 
Cs-134 < 1.186E-OOZ +/ 1.8% < 1.l29E-00S < 9.047E-012 
Cs-137 < 2.26lE-002 +/ 2.0% < 2.lS3E-00S < 2.S77E-010 
Eu-1S2 < 7.127E-002 +/ 3.7% < 6.787E-OOS < 4.00SE-010 
Eu-154 < 5.188E-002 +/ 2.2% < 4.941E-005 < 1.946E-OIO 
Ho-166m < 2.412E-002 +/ 2.3% < 2.297E-005 < 1. 34lE-008 
Bi-207 < 1.438E-002 +/ 2.1% < 1.369E-005 < 2.616E-OI0 
Pb-2l0 < 7.278E+OOO +/ 81.7% < 6.932E-003 < 9.46ZE-OOe 
Ra-226 < 3.468E-002 +/ - 2.3% < 3.303E-005 < 3.468E-OOe 
Ac-227 < 2.932E-OOI +/ 8.3% < 2.792E-004 < 4.017E-009 
Th-230 3.465E+OO1 +/ S3.9% 3.300E-002 1. 698E-003 
Pa-231 < 1. S12E+OOO +/  11.2% < 1.726E-003 < 3.787E-OOS 
Th-232 < 3.6lSE-002 +/ - 2.2% < 3.442E-OOS < 3.2S7E-001 
U-232 < 3.615E-002 +/ 2.2% < 3.442E-00S < 1. 674E-009 
U-233 < 1.066E+003 +/ 2.7% < 1.016E+OOO < 1.0SSE-00I 
Pa-234 < 8.S44E-002 +/  32.2% < 8.137E-00S 
Pa-234m < 1.486E+002 +/ 2.1% < 1. USE-OOI 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 1.107E-OOI +/ 2.5% < 1. 054E- 004 < S.057E-002 
Np-237 < 1.3S2E-OOI +/  2.0% < 1. 287E-004 < 1.892E-004 
Pu-238 < 7.422E+003 +/  2.7% < 7.069E+000 < 4.290E-004 
U-Z38 < 2.156E+OOO +/ 2.1% < 2.0S4E-003 < 6.339E+OOO 
Pu-239 < 1.2S1E+OO3 +/ 3.2% < 1. 220E+OOO < 2.037E-002 
Pu-239B < 2.627E+003 +/ 6.4% < 2.502E+00O < 4.l77E-002 
U-239 < 9.083E+000 +/  98.9% < 8.6S1E-003 
Pu-240 < 1.720E+003 +/ 5.4% < 1. 638E+000 < 7.483E-003 
Am-241 7.29SE+OOO +/ 37.9% 6.948E-003 2.101E-006 
Am-24lB < 6.391E+002 +/ S.7% < 6.086E-00l < 1.841E-004 
Pu-24l < 3.780E+004 +/ - 2.9% < 3.600E+00l < 3.637E-004 
Pu-241B < 1.115E+OO4 +/ 2.S% < 1.062E+OOI < 1.073E-004 
Pu-242 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.103E-OOI +/ 16.6% < 2.003E-004 < 1.041E-006 
Cm-243 < 3.569E-00I +/ 3.4% < 3.399E-004 < 6_8S2E-009 
Cm-244 < 2.228E+OO4 +/ 14.1% < 2.122E+OOI < 2.716E-004 
Cm-24S < 6.807E-001 +/ 7.7% < 6.462E-004 < 3.914E-006 
Cm-247 < 3.0l9E-002 +/ 8.5% < 2.87SE-005 < 3.230E-004 
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. 

Nuclide Total Activity 

(uCi) 
%Error Concentration 

(uCi/g) 
Mass 

g 

Cf -249 
Cf-25l 

< 
< 

4.060E-002 +/
3.66lE-001 +/ 5.6% 

< 
< 

3.867E-005 
3.487E-004 

< 
< 

9.826E-009 
2.288E-007 

? Nuclide is part of an undetermined solution 
X _ Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< MDA 

@ - Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1---.------------- -------------------1 
1 Segment 3 Results 1 

1--------------- 

Segment: 3 Detector: DET01 position: 3 
C:\Canberra\NDA2k\Data\00000205_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 12/22/2008 11:42:59 AM 

Elapsed Live Time: 114.71 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results **************_.********** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

136.00 O. 
SE-75 264.66 0.477 +/- 0.0073 
SE-75 279.54 0.495 +/- 0.0087 
SE-75 400.66 0.523 +/- 0.0116 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 11:45:01 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency tUncert. 

59.45 Y 8993 2346 1.16 120.74 9.382E-OQ5 1. 75 
M 94.70 2287 5549 1.53 191.18 2.343E-004 5.41 6.82 
m 98.73 Y 7824 8658 1.54 199.23 2.483E-004 4.00 
m 100.78 Y 1316 8181 1.54 203.34 2.551E-004 6.69 
m 103.34 Y 5357 7084 1.55 208.44 2.634E-004 3.95 
M Ill. 06 1661 4404 1.44 223.87 2.863E-004 3.74 8.82 
m 114.86 Y 1089 6855 1. 45 231.47 2.965£-004 5.58 
M 125.29 Y 592 2784 1.04 252.30 3.207E-004 7.13 2.14 
m 129.34 Y 3494 2598 1.05 260.39 3.287E-004 2.31 
M 146.57 Y 194 1915 1. 02 294.84 3.557E-004 34.90 4.57 
rn 14 8.53 Y 465 2151 1. 03 298.75 3.581E-004 27.93 

164.59 Y 110 1745 1. 05 330.85 3.725E-004 56.35 
171.33 188 2132 0.66 344.31 3.762E-004 38.74 

M 203.62 Y 771 1627 1. 09 408.83 3.793E-004 5.08 2.58 



9 Peak Analysis Report for 90S100 12/22/2008 11:45:02 AM Page 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 208.00 Y 2719 1372 1.10 417.59 3.783E-004 2.43 
255.42 223 991 1.10 512.35 3.561E-004 24.12 
267.81 Y 68 739 1.11 537.11 3.488E-004 61.56 
311. 69 Y 157 753 1.36 624.79 3.199E-004 29.00 
323.57 Y 66 624 1. 07 648.53 3.114E-004 59.29 

M 332.72 Y 1062 557 1. 30 666.81 3.049E-004 3.62 2.59 
m 335.57 Y 361 607 1.30 672.52 3.029E-004 7.06 

344.94 783 513 1.23 691. 24 2.9658-004 5.91 
366.48 Y 414 399 2.11 738.28 2.809E-004 9.43 

M 375.01 Y 2268 367 1.27 751.33 2.767E-004 2.42 3.02 
m 380.08 365 269 1.28 761.45 2.736E-004 5.02 
m 382.67 354 243 1. 26 766.64 2.7208-004 6.30 

392.82 752 216 1. 53 786.91 2.658E-004 5.09 
413.69 Y 2067 122 1.40 828.61 2.542E-004 2.66 

M 422 .. 52 139 49 0.74 846.26 2.496E-004 27.27 1. 68 
m 426.46 Y 51 40 0.74 854.14 2.476E-004 32.99 

451.39 213 58 1.23 903.95 2.355E-004 9.11 
662.32 Y 95 14 1.39 1325.45 1.662E-004 12.23 
721.81 Y 57 12 1.56 1444.32 1.542E-004 16.88 

2234.72 11980 15 1.12 4467.56 8.738E-005 1.45 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.06 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error concentration Mass 
(uei) (uei/g) g 

n on Fe < 2.590E-002 +/ < 2.467E-005 < 1.194E-015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.129E-002 +/ 2.0% < 2.02BE-005 < 3.364E-012 
Al-26 < 2.480E-002 +/ 18.9% < 2.362E-OOS < 1. 3 04E- 006 
K-40 < 2.988E-001 +/ 5.3% < 2.S46E-004 < 4.661E-002 
Co-57 < 1.472E-001 +/ 4.4% < 1.402E-004 < 1.723E-011 
Co-50 < 3.136E-002 +/ 1. 7% < 2.987E-005 < 2. 751E-Oll 
5e-75 < 1.195E-001 +/ 1.9% < 1.139E-004 < 8. 225E-012 
Kr-85 < 7.000E+000 +/ 3.1% < 6.667E-003 < 1.764E-008 
5r-90 < 3.493E-002 +/ 2.2% < 3.327E-005 < 2.533E-010 
Sb-125 < 1.189E-001 +/ 2.4% < 1.132E-004 < 1.144E-010 
Ba-133 < 1.033E-001 +/ 1.6% < 9.842E-005 < 4.082E-010 
Cs-134 < 2.179E-002 +/- 2.2% < 2.076E-005 < 1. 663E-011 
Cs-137 
Eu-152 < 1.188E-001 +/ 3.S% < 1.132E-004 < 6.67BE-010 
Eu-154 < 6.079E-002 +/ 2.1% < 5.790E-005 < 2.280E-010 
Ho-166m < 2.906E-002 +/- 2.3% < 2.767E-005 < 1.616E-008 

X 
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Bi-2(j7 < 6.374E-003 +/ 1.9% < 6.070E-006 < 1.160E-010 
Pb-210 < 1.330E+001 +/ - 259.0% < 1.267E-002 < 1.729E-007 
Ra-226 < 5.555E-002 +/ - 2.4% < 5.291E-005 < 5.555E-008 
Ac-227 < 4.035E-001 +/ - 8.3% < 3.843E-004 < 5.528E-009 
Th-230 < 5.939E+001 +/ - 83.2% < 5.656E-002 < 2.910E-003 
Pa-231 < 2.369E+000 +/ - 11.2% < 2.256E-003 < 4.951E-005 
Th-232 < 6.498E-002 +/ - 2.4% < 6.188E-005 < 5.854E-001 
U-232 < 6.957E-002 +/ 2.3% < 6.626E-005 < 3.221E-009 
U-233 < 1.484E+003 +/ 3.0% < 1.4l3E+000 < 1.514E-001 
Pa-234 < 1.1l3E-001 +/ - 12.1% < 1.060E-004 
Pa-234m < 1.490E+002 +/ - 2.1% < 1.419E-001 
U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.467E-001 +/ - 2.9% < 1.397E-004 < 6.704E-002 
Np-237 2.859E-001 +/ - 29.1% 2.723E-004 4.003E-004 
Pu-238 < 9.607E+003 +/ - 3.1% < 9.150E+000 < 5.553E-004 
U-238 < 2.413E+000 +/ - 2.2% < 2.298E-003 < 7.095E+000 
Pu-239 2.158E+005 +/ - 3.9% 2.055E+002 3.431E+000 
Pu-239B < 5.589E+003 +/ - 16.5% < 5.323E+000 < 8.885E-002 
U-239 < 2.102E+001 +/ - 308.4% < 2.002E-002 

X Pu-240 
Am-241 3.750E+004 +/ - 10.2% 3.571E+001 1.080E-002 
Am-241B 2.644E+004 +/ - 10.3% 2.518E+001 7.615E-003 
Pu-241 1.576E+005 +/ - 28.1% 1.501E+002 1. 516E-003 
Pu-241B 3.083E+005 +/ - 3.6% 2.936E+002 2.966E-003 
Pu-242 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 3.241E-001 +/ - 57.7% < 3.086E-004 < 1.604E-006 
Cm-243 < 4.687E-001 +/ - 3.3% < 4.463E-004 < 8.998E-009 
Cm-244 < 2.903E+004 +/ 14.2% < 2.765E+001 < 3.542E-004 
Cm-245 < 8.906E-001 +/ 7.8% < 8.482E-004 < 5.121E-006 
Cm-247 < 5.574E-002 +/ - 8.5% < 5.309E-005 < 5.964E-004 



NID/MDA Report for SGS100 12/22/2008 11:45:02 AM Page 11 

•
Nuclide Total Activity %Error Concentration Mass 


(uCi) (uCi/g) g 


Cf-249 < 6.750E-002 +/ 3.4% < 6.429E-005 < 1.634E-OOS 
Cf-251 < 4.7S4E-001 +/- 5.8% < 4.556E-004 < 2.990E-007 

? Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis 

* = Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.43E+000 +- 1.32E-OOl 9.70E-001 +- 2.0SE-002 


Beta, 2.22E+002 +- 8.83E+000 Alpha, 1.00E+00O +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
-------~ 

129.30 6.03E-OOl +- 2.52E-002 
203.55 1. 2SE+000 +- 7.14E-002 
375.05 1. 89E+OOO +- 5.69E-002 
413.71 1.99E+000 +- 6.57E-002 
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1- ~----- -------- ------- ------- ------- ------- ------- ----------1 
1 Segment 4 Results 1
1------- ------- -------- ------- ------- ------ - ---------------------1 
Segment: 4 Detector: DETOI position: 4 
C:\Canberra\NDA2k\Data\00000205_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 12/22/2008 11:47:10 AM 

Elapsed Live Time: 102.17 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 

Calibration Date: 11/24/2008 8:25:22 AM 


Nuclide Energy Transmission Ratio 

.00 0.366 +/- 0.0068 
SIl-75 264.66 0.474 +/- 0.0092 
SE-75 279.54 0.472 +/- 0.0092 
SE-75 400.66 0.514 +/- 0.0126 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

?eak Analysis Performed on: 12/22/2008 11:49:12 AM 

peak Analysis From Channel: 80 to Channel: 6192 

Peak Search Sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.44 Y 54407 6067 1.10 120.73 5.175E-006 1.26 
M 94.72 Y 11064 11479 1. 55 191. 21 1. 315E- 004 2.28 62.12 
:r. 96.70 Y 43325 15307 1. 56 199,16 1.552E-004 1.86 
m 100.92 Y 7072 15340 1.57 203.61 1.666E-004 2.82 
m 103.36 Y 31554 13038 1. 57 208.48 1. 633E-004 1. 62 
M 111.10 Y 12159 7634 1. 38 223.95 2.294E-004 4.27 96.38 
m 114.60 Y 9696 9342 1. 36 230.95 2.494E-004 4,15 
m 116.66 Y 9236 6764 1. 39 235.07 2.607E-004 4.09 
m 120.59 Y 2337 7899 1.40 242.92 2.615E-004 4.78 
m 122.67 Y 1107 7652 1.40 247.46 2.930E-004 6.44 
m 125.27 Y 4264 7324 1.40 252.27 3.045E-004 4.26 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.28 Y 21079 6459 1.41 260.28 3.226E-004 3.94 

M 144.16 Y 1541 4290 1.16 290.03 3.774E-004 9.47 

m 146.27 Y 1161 4789 1.16 294.24 3.836E-004 10.30 

m 148.54 Y 3077 5303 1.16 298.77 3.898E-004 8.37 

M 160.72 Y 1499 5436 1. 76 323.1l 4.155E-004 19.73 

m 164.57 Y 1241 7390 1. 77 330.81 4.212E-004 17.23 


171. 48 Y 950 4477 1.45 344.62 4.288E-004 12.66 

179.16 Y 381 4246 1. 06 359.95 4.33 7E-004 29.89 

189.35 Y 740 4556 1.14 380.32 4.356E-004 16.61 

195.71 Y 682 4560 1.14 393.04 4.346E-004 17.98 


M 203.51 Y 4812 3384 1.13 408.62 4.316E-004 2.10 

m 207.99 Y 16172 3324 1.13 417.57 4.291E-004 1. 44 


255.35 Y 789 2141 1.08 512.21 3.849E-004 11. 09 

M 264.07 Y 262 1656 1.31 529.64 3.754E-004 13 .64 

m 267.51 Y 616 2033 1. 31 536.51 3.710E-004 7.09 


297.51 Y 205 2247 1.15 596.46 3.359E-004 44.82 

M 311.78 Y 864 1514 1.49 624.97 3.212E-004 5.l1 

m 320.93 Y 506 1741 1.50 643.26 3.122E-004 7.61 

m 323.28 Y 686 1860 1.50 647.95 3.100E-004 6.01 

M 332.68 Y 5713 1121 1. 34 666.74 3.012E-004 2.94 

m 335.64 Y 2275 1059 1.34 672.65 2.985E-004 3.56 

m 341.39 Y 634 l133 1.35 684.14 2.935E-004 6.58 

m 344.95 Y 4996 1083 1.35 691. 25 2.904E-004 2.90 

M 366.96 Y 697 987 1.28 735.23 2.725E-004 6.15 

m 368.51 Y 1398 967 1.28 738.34 2. 713E- 004 3.75 

m 374.99 Y 13375 784 1.29 751.28 2.665E-004 1.46 

m 380.10 Y 2500 592 1.29 761. 49 2.628E-004 2.49 

m 382.64 Y 2278 540 1.30 766.57 2.610E-004 2.58 


392.86 Y 4373 577 1.55 787.00 2.540E-004 2.23 

413.61 Y 12088 326 1.43 828.46 2.411E-004 1.54 


M 422.53 Y 872 262 1.33 846.29 2.360E-004 4.07 

m 426.60 Y 215 203 1. 33 854.42 2.337E-004 8.65 

m 429.74 Y 60 170 1. 33 860.69 2.321E-004 21.42 


451.38 Y 1430 209 1.25 903.94 2.211E-004 3.61 

618.85 Y 151 35 1.23 1238.58 1.670E-004 11. 64 


M 645.90 Y 62 63 1.38 1292.64 1.61SE-004 14.82 

m 652.56 Y 59 70 1.39 1305.94 1. 603E-004 14.75 

m 658.58 Y 32 63 1. 39 1317.97 1. 592E-004 22.93 

m 662.31 Y 582 44 1.39 1325.43 1.585E-004 4.03 


688.58 Y 42 25 1.66 1377.93 1.540E-004 27.38 

721.87 Y 293 27 1. 86 1444.45 1. 490E-004 7.18 

755.91 Y 46 2 1.48 1512.48 1. 444E-004 16.87 

769.10 Y 22 28 0.90 1538.84 1. 428E-004 44.79 


2234.69 11980 16 1.17 4467.51 6.769E-005 1.52 


Reference Peak Correction factor (from 2234.4 keV peak) is 1.17 +/ - 0.01 

Y = Peak Identified by NID 
M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

Fit 

2.21 

4.10 

9.17 

1.57 

3.40 

2.81 

8.00 

3.04 

2.20 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.331E-002 +/ 1. 8% < 2.220E-005 < 1.075E-015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.555E-002 +/ 2.0% < 2.433E-005 < 4.037E-012 
Al-26 < 4.601E-002 +/ 14.5% < 4.382E-005 < 2.420E-006 
K-40 < 2.859E-00I +/ 4.8% < 2.723E-004 < 4.461E-002 

X Co-57 
Co-60 < 3.284E-002 +/ 2.5% < 3.127E-005 < 2.880E-Oll 
Se-75 < 1.870E-00l +/ 1. 7% < 1. 781E-004 < 1. 286E-Oll 
Kr-85 < 1.214E+00l +/ 3.0% < 1.156E-002 < 3.060E-008 
Sr-90 < 6.559E-002 +/ 2.0% < 6.247E-005 < 4.756E-OIO 
Sb-125 < 2.448E-00I +/ 2.2% < 2.332E-004 < 2.355E-OIO 
Ba-l33 < 1.636E-00l +/ 1.7% < 1. 558E-004 < 6.461E-OIO 
Cs -134 < 2.759E-002 +/ 1. 8% < 2.628E-005 < 2.105E-Oll 

X Cs-137 
Eu-152 < 7.919E-002 +/ 3.6% < 7.542E-005 < 4.450E-OIO 
Eu-154 < 7.296E-002 +/ 2.2% < 6.948E-005 < 2.736E-OIO 
Ho-166m < 3.589E-002 +/ 2.3% < 3.418E-005 < 1.996E-008 
Bi-207 < 3.064E-002 +/ 1. 9% < 2.918E-005 < 5.576E-OIO 
Pb-210 < 4.172E+003 +/ 37.2% < 3.973E+000 < 5.423E-005 
Ra-226 < 8.380E-002 +/ 2.2% < 7.981E-005 < 8.380E-008 
Ac-227 < 6.370E-00I +/ 8.3% < 6.066E-004 < 8.727E-009 
Th-230 < 3.197E+002 +/ 8.5% < 3.045E-00I < 1.567E-002 
Pa-231 < 3.775E+000 +/ 11.2% < 3.595E-003 < 7.889E-005 
Th-232 < 7.197E-002 +/ 2.4% < 6.855E-005 < 6.485E-00I 
U-232 < 1.509E-00l +/ 2.1% < 1.437E-004 < 6.988E-009 
U-233 < 2.408E+003 +/ 2.6% < 2.294E+000 < 2.456E-00I 
Pa-234 < 1. 646E-00I +/ 12.2% < 1.568E-004 
Pa-234m < 2.389E+002 +/ 2.1% < 2.276E-00I 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.021E-00I +/ 2.4% < 1. 925E-004 < 9.235E-002 
Np-237 1.080E+000 +/ 7.9% 1. 029E-003 1.512E-003 
Pu-238 < 1.359E+004 +/ 2.5% < 1.294E+00l < 7.854E-004 
U-238 < 2.360E+000 +/ 2.2% < 2.248E-003 < 6.938E+000 
Pu-239 1.324E+006 +/ 3.5% 1. 261E+003 2.105E+00I 
Pu-239B 7.335E+005 +/ 1. 5% 6.986E+002 1.166E+00l 
U-239 < 1.789E+004 +/ 46.3% < 1.704E+00l 

X Pu-240 
Am-241 2.269E+005 +/ 4.3% 2.161E+002 6.534E-002 
Am-241B 1. 22 8E+005 +/  3.8% 1.169E+002 3.537E-002 
Pu-241 9.583E+005 +/ 8.8% 9.127E+002 9.219E-003 
Pu-241B 1.667E+006 +/ 2.6% 1.588E+003 1. 604E-002 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.129E-00I +/ - 1. 8% < 6.789E-004 < 3.529E-006 
Cm-243 < 7.353E-00I +/ - 3.3% < 7.003E-004 < 1. 412E-008 
Cm-244 < 3.280E+004 +/ - 14.2% < 3.124E+00I < 4.002E-004 
Cm-245 < 1.239E+000 +/ 7.6% < 1.180E-003 < 7.124E-006 
Cm-247 < 1. 031E-00I +/ 8.5% < 9.818E-005 < 1.103E-003 



------ --------
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•Nuclide Total Activity tError concentration Mass 

(uCl) (uCi/g) g 


Cf-249 < 1.250E-OOl +/- < 1.190E-004 < 3,025E-008 
Cf-251 < 6.984E-001 +/- 5.6% < 6.651E-004 < 4.365E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was ~nually edited 

< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 


***************** Self Absorption correction Results *********.******** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 


Pu-239 2.10E+00l +- 7.47E-00l 7.17E+000 +- 1.16E-00l 


Beta: 2.24E+002 +- 9.02E+000 Alpha: 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 3.71E+000 +- 1.SSE-00l 
203.55 7.02E+000 + 2.06E-00l 
375.05 1.16E+00l +- 2.S2E-001 
413.71 1.22E+00l +- 3.25E-001 
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------------------11---·----------- Segment 5 Results 

-------------------1 
Segment: 5 Detector: DET01 position: 5 
C:\Canberra\NDA2k\Data\00000205_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 12/22/2008 11:51:21 AM 

Elapsed Live Time: 87.69 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 

Calibration Date: 11/24/2008 8:25:22 AM 


Nuclide Energy Transmission Ratio 

136.00 0.001 +/ - 0.0005 
SE-75 264.66 0.220 +/ - 0.0066 
SI::-75 279.54 0.238 +/ 0.0068 
SI::-75 400.66 0.361 +/- 0.0120 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/22/2008 11:53:23 AM 

peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.41 Y 128062 10210 1.13 120.67 2.791E-005 1.27 
M 94.65 Y 21659 17145 1.53 191. 09 5.984E-005 1.92 116.47 
m 98.67 Y 88495 23365 1.54 199.11 6.292E-005 1. 64 
m 100.84 Y 13558 23894 1.54 203.46 6.452E-005 2.28 
m 103.30 Y 63651 19341 1. 55 208.38 6.626E-005 1.62 
M Ill. 03 Y 23383 10500 1.40 223.81 7.127E-005 1.62 155.97 
m 114.52 Y 19554 12976 1.40 230.80 7.332E-005 1. 71 
m 116.61 Y 18646 10867 1.41 234.97 7.447E-005 1. 67 
m 120.55 Y 4546 10851 1.41 242.84 7.651E-005 2.95 
m 122.83 Y 1842 9516 1.42 247.39 7.761E-005 5.77 
m 125.22 Y 8400 9086 1.42 252.17 7.B71E-005 2.14 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.24 Y 40600 7824 1.43 260.20 8.041E-.005 1.49 
M 144.13 Y 2833 6551 1.15 289.96 1.452E-004 8.65 2.09 
m 146.25 Y 2170 6623 1.16 294.19 1.534E-004 9.23 
m 148.50 Y 5783 7467 1.16 298.68 1.610E-004 7.79 
M 161. 04 Y 2399 6819 1. 28 323.75 1. 935E-004 5.59 6.67 
m 164.61 Y 2223 11255 1. 28 330.89 2.007E-004 5.23 
m 169.44 Y 428 11001 1.29 340.53 2.093E-004 14.70 
m 171.31 Y 1620 10905 1.29 344.27 2.124E-004 5.84 

179.16 Y 1161 6804 1. 27 359.95 2.239E-004 14 .92 
189.36 Y 1513 6032 1. 33 380.34 2.358E-004 10.67 
195.62 Y 1522 6663 1.21 392.86 2.417E-004 11.38 

M 203.50 Y 9598 5446 1.18 408.59 2.47BE-004 2.19 2.79 
m 207.93 Y 31935 4943 1.19 417.46 2.507E-004 1.82 
V. 237.98 354 2567 0.55 477.50 2.61BE-004 14.02 1.86 
m 243.47 Y 661 4256 0.56 488.46 2.626E-004 9.59 
m 248.80 198 3733 0.57 499.12 2.630E-OQ4 17.85 

255.24 Y 1650 2363 1. 35 511.99 2.633E-004 6.47 
M 263.84 Y 487 2272 1.14 529.17 2.630E-004 19.54 1.10 
m 267.43 Y 1043 2154 1.15 536.35 2.628E-004 17.04 

297.40 Y 742 2561 1.24 596.24 2.583E-004 14.94 
M 311. 75 Y 1594 2187 1.49 624.91 2.549E-004 4.03 4.29 
m 316.13 Y 241 2726 1.49 633.67 2.538E-004 18.08 
m 320.84 Y 1153 2396 1. 50 643.08 2.525E-004 4.90 
m 323.39 Y 1390 2313 1. 50 648.17 2.518E-004 4.28 
M 332.65 Y 10669 1638 1.31 666.67 2.491E-004 1. 65 5.32 
m 335.59 Y 4459 1689 1. 32 672 .55 2.482E-004 2.19 
m 341.35 Y 1278 1780 1. 32 684.05 2.464E-004 4.29 
m 344.90 Y 9703 1678 1. 33 691.16 2.4S3E-004 1.69 
V. 368.31 Y 2988 1322 1.36 737.94 2.377E-004 2.86 24.39 
m 374.95 Y 25713 1158 1. 37 751. 20 2.35SE-004 1.65 
m 380.05 Y 4847 986 1.37 761.40 2.338E-004 2.35 
m 382.64 Y 4306 840 1. 38 766.58 2.329E-004 2.42 

392.81 Y 8697 965 1. 52 786.89 2.295E-004 1. 91 
M 413.58 Y 22912 534 1.36 828.40 2.2BE-004 1. 72 2,98 
m 419.09 Y 87 445 1.36 839.41 2.190E-004 27.27 
m 422.43 Y 1683 484 1.37 846.09 2.177E-004 3.51 
m 426.43 Y 381 472 1.37 854.08 2.160E-004 8.56 
M 445.61 Y 97 310 1. 32 892.41 2.085E-004 21.00 0.79 
m 451.34 Y 2861 297 1.32 903.85 2.063E-004 4.99 

618.89 Y 245 56 1.34 1238.66 1.581E-004 10.10 
M 640.06 Y 103 68 1.49 1280.97 1.537E-004 14 .45 1. 90 
m 645.77 Y 146 60 1.50 1292.38 1.526E-004 12.03 
m 652.49 Y 184 65 1.50 B05.81 1. 513E-004 10.62 
;n 658.54 Y 86 63 1.51 1317.90 1. 501E-004 16.40 
m 662.25 Y 1229 60 1.51 1325.31 1. 494E-004 6.08 

688.59 Y 116 32 1.30 1377.96 1.447E-004 15.05 
703.26 Y 67 23 0.71 1407.26 1.423E-004 21.30 
721. 75 Y 562 42 1.55 1444.20 1. 394E-004 5.63 
769.02 Y 196 11 1.81 1538.68 1.326E-004 9.12 

2234.65 11980 57 1.13 4467.44 8.782E-005 1. 63 

Reference peak Correction factor (from 2234.4 keV peak) is 1.35 +/ 0.02 

Y = Peak Identified by NID 
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M ; Fi.rst peak in a multiplet region 

m Other peak in a multiplet region 

F ; Fitted singlet 

? ; Adjacent peak noted 


Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe <; 3.153E-002 +/- 1. 8% < 3.003E-005 < 1.453E-015 
Pulser <; O.OOOE+OOO +/- 0.0% <; O.OOOE+OOO 
Na-22 <; 3.816E-002 +/ 2.0% <; 3.634E-005 < 6.029E-012 
Al-26 < 4.B13E-002 +/- 14.7% < 4.SB4E-OOS < 2.532E-006 
K-40 < 2.732E-OOl +/- 4.9% < 2.602E-004 < 4.262E-002 

X 	 Co 57 
Co-60 <; 3.423E-002 +/- 1.6% < 3.260E-OOS < 3. 002E-0 11 
Se-75 < 2.9S3E-OOI +/- 1.9% < 2.812E-004 <; 2.032E-Oll 
Kr-BS < 1.669E+00l +/- 3.1% <; 1. 590E-002 < 4.206E-00B 
Sr-90 <; 9.362E-002 +/ 2.2% < B.916E-OOS < 6.787E-OIO 
Sb-12S <; 3.130E-OOl +/- 2.3% < 2.981E-004 < 3.011E-OIO 
Ba-B3 < 2.243E-OOl +/- 1.7% <; 2.l36E-004 <; 8.B61E-OIO 
Cs -134 <; 3.670E-002 +/- 1.8% < 3.496E-005 < 2. BOOE-Oll 

X 	 Cs-137 
X 	 Eu-1S2 

Eu-1S4 < 1. 090E- 001 +/- 2.2% < 1.038E-004 < 4.086E-OIO 
HO-166m <; 5.248E-002 +/ 2.2% <; 4.998E-OOS <; 2.91SE-OOS 
Bi-207 <; 3.996E-002 +/- 1.8% < 3.80SE-005 <; 7.272E-OlO 
Pb-210 <; 2.786E+OO1 +/- 36.7% < 2.6S4E-002 < 3.622E-007 
Ra-226 < l.11SE-OOI +/- 2.3% < 1. 062E-004 < l.USE-007 
Ac-227 <; 1. Ol8E+OOO +/- 8.3% <; 9.697E-004 <; l.39SE-008 
Th-230 <; 1.3S6E+002 +/- 13.1% < 1. 2nE-00l < 6.646E-003 
Pa-23l <; 5.306E+OOO +/ 11.2% < S.OS4E-003 < 1.109E-004 
Th-232 < 1.244E-OOI +/- 2.4% <; 1.18SE-004 < 1.l21E+OOO 
U-232 <; 1. 957E-OOI +/- 2.2% < 1. 864E-004 <; 9.060E-009 
U-233 < 3.976E+003 +/- 2.7% < 3.786E+000 < 4.0SSE-00l 
Pa-234 <; 1.832E-OOl +/- 12.2% <; 1.744E-004 
Pa-234m <; 2.273E+OO2 +/- 2.1% <; 2.l64E-OOl 
U-234 <; O.OOOE+OOO +/- 0.0% <; O.OOOE+OOO < O.OOOE+OOO 
U-235 <; 3.404E-QOl +/- 2.S% < 3.242E-004 < 1. 556E-OOl 
Np-237 2.5S1E+OOO +/- 6.3% 2.429E-003 3.S71E-003 
Pu-238 <; 2.2S9E+OO4 +/- 2.6% < 2.1S1E+OOl <; 1. 306E-003 
U-23B <; 4.132E+00O +/- 2.1% <; 3.93SE-003 < 1.21SE+OOl 
Pu-239 1.S78E+006 +/- 1.6% 1.S03E+003 2.5l0E+OOl 
Pu-239B 1.643E+OO6 +/ 1.3% 1.564E+003 2.61lE+OOl 
U-239 <; 5.776E+001 +/- 45.9% < 5.S01E-002 
Pu-240 2.3l2E+OO5 +/- 1B.3% 2.202E+002 1.006E+00O 
Arn-241 4.Sl9E+OOS +/- 4.7% 4.S90E+OO2 1.388E-OOI 
Am-241B 4.384E+OOS +/- 4.6% 4.175E+OO2 1. 262E-001 
Pu-24l 4.360E+OO6 +/- 8.3% 4.1S3E+003 4.194E-002 
Pu-241B 5.S01E+006 +/- 2.8% S.239E+003 5.292E-002 
Pu-242 <; O.OOOE+OOO +/- 0.0% <; O.OOOE+OOO < O.OOOE+OOO 
Am-243 <; 7.433E-OOI +/- 8.4% <; 7.079E-004 <; 3.679E-006 
Cm-243 <; 1. 08SE+OOO +/ 3.3% <; 1. 033E-003 <; 2.083E-008 
Cm-244 < 3.779E+OO4 +/- 14 .2% <; 3.599E+OOl < 4.610E-004 
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Cm-245 < 2.0908+000 +/ 7.7% < 1. 990E-003 < 1.202E-005 
Crn-247 < 1.511&-001 +/- a.5~ < 1.439E-004 < 1. 6178-003 
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Nuclide Total Activity ~Error Concentration Mass 
(uCi) (uCi/g) 9 

< 1.831E-001 +/ 3.5% < 1.744E-004 < 4.432E-008 
Cf 251 < 1.200E+OOO +/- 5.6% < 1.143E-003 < 7.500E~007 

? = Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* = Nuclide was manually edited 
< = MDA 

@ Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 - correction not done - 2.51E+001 +- 4.07E-001 


Beta: 2.71E+OOO +- 1.22E+OOI Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in attempted correction: 4 


Energy Mass (g) 



Segment Results Report for SGSI00 12/22/2008 11;57;36 AM Page 21 

1- ,------------ - ---------------- ------------------ -------------1 
I Segment 6 Results 1 

1------------- ---------------- ----------------- ------------- - -I 
Segment: 6 Detector; DETOI position; 6 
C;\Canberra\NDA2k\Data\00000205_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P006_S006 

Acquisition Start; 12/22/2008 11;55;33 AM 

Elapsed Live Time: 88.50 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
calibration Date: 11/24/2008 8:25;22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.001 +/- 0.0005 
SE-75 264.66 0.203 +/- 0.0063 
SE-75 279.54 0.222 +/- 0.0063 
SE-7S 400.66 0.384 +/- 0.0122 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings .** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/22/2008 11:57:34 AM 
Peak Analysis From Channel: 80 to Channe1: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.45 2174 9215 2.02 100.77 4.202E-008 9.12 
59,42 Y 116348 9984 1.12 120.68 6.760E-C07 1.28 

M 94.65 Y 21282 17000 1. 53 191,09 3.229E-OOS 1. 93 105.10 
m 98.67 Y 86194 23120 1. 54 199,12 3.879E-OOS 1.65 
m 100.87 Y 13482 23602 1.54 203.51 4.242E-005 2.28 
m 103.32 Y 61128 19070 1.54 208.40 4.647E-005 1.63 
M 111,05 Y 23682 10145 1.36 223,85 5.896E-005 3.10 151. 28 
m 114.54 Y 19099 12828 1. 37 230.83 6.430E-005 3.07 
m 116.64 Y 17842 13025 1.37 235.02 6.739E-005 3.01 
m 120.56 Y 4312 10829 1. 38 242.86 7.286E-005 3.82 
m 122.79 Y 2245 10431 1. 38 247.31 7.S79E-005 5.25 
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. 
Energy ID Net Peak Continuum FWHM Peak peak Net Area 

(keV) Area Counts (keV) centroid Efficiency 'lrUncert. 

m 125.23 Y 8609 10946 1. 38 252.19 7.883E-005 3.21 
m 129.26 Y 41026 8765 1.39 260.24 8.349E-005 2.88 
M 144.11 Y 2935 6231 1.18 289.91 1.615E-004 8.79 
m 146.26 Y 2461 6270 1.19 294.22 1.719E-004 9.16 
m 148.52 Y 5822 7025 1.19 298.73 1.817E-004 7.86 
M 160.88 Y 2309 6800 1. 52 323.42 2.230E-004 9.91 
m 164.57 Y 2011 8915 1. 52 330.81 2.324E-004 9.62 

171. 38 Y 1899 6488 1.22 344.42 2.472E-004 8.89 
179.17 Y 693 5602 1.29 359.98 2. 604E- 004 21. 22 
189.21 Y 1154 6914 1.16 380.05 2.728E-004 15.08 
195.58 Y 1347 6062 1. 21 392.77 2.785E-004 11.92 

M 203.48 Y 9506 5692 1.18 408.55 2.836E-004 2.18 
m 207.94 Y 31072 5087 1.18 417.47 2.857E-004 1. 80 

243.41 Y 693 3525 1. 22 488.35 2.882E-004 17.99 
255.32 Y 1397 3144 1.14 512.15 2.856E-004 8.80 

M 263.95 Y 456 2507 1.17 529.40 2.832E-004 10.94 
m 267.50 Y 1120 2665 1.18 536.49 2.822E-004 5.56 

297.35 Y 652 1867 1. 23 596.13 2.7S6E-004 13.58 
311.78 Y 1392 1984 1.28 624.97 2.720E 004 7.16 

M 320.91 Y 1073 2056 1. 80 643.22 2.694E-004 5.86 
m 323.40 Y 1570 3009 1. 81 648.19 2.687E-004 4.25 
M 332.64 Y 10754 1570 1. 33 666.66 2.660E-004 2.55 
m 335.59 Y 4434 1484 1.34 672.55 2.652E-004 2.96 
m 341.38 Y 1277 1590 1.34 684.13 2.63SE-004 4.99 
m 344.89 Y 9455 1520 1. 35 691.13 2.624E-004 2.55 
M 361. 79 Y 280 1335 1. 28 724.90 2.572E-004 13.38 
rn 366.90 Y 1489 1306 1.29 735.12 2.558E-004 4.40 
rn 368.43 Y 2662 1413 1.29 738.18 2.552E-004 3.02 
m 370.78 Y 469 1258 1.29 742.86 2.545E-004 8.52 
m 374.96 Y 25382 1110 1.30 751. 23 2.533E-004 1.41 
m 380.05 Y 4875 930 1.30 761.39 2.517E-004 2.08 
m 382.66 Y 4312 881 1.30 766.62 2.510E-004 2.18 

392.81 Y 8632 990 1.55 786.90 2.480E-004 1. 91 
413.54 Y 22644 684 1.43 828.32 2.402E-004 1.46 

M 422.46 Y 1635 500 1.25 846.15 2.364E-004 3.34 
m 426.52 Y 352 479 1.26 854.26 2.349E-004 8.34 
M 445.77 Y 154 259 1.36 892.72 2.275E-004 14.57 
rn 451.33 Y 2801 248 1.36 903.83 2.256E-004 4.34 

618.80 Y 216 60 2.00 1238.48 1. 821E-004 11.07 
632.94 Y 37 35 1.10 1266.74 1.794E-004 35.38 

M 645.68 Y 128 80 1.40 1292.21 1.771E-004 12.39 
m 652.65 Y 141 81 1.41 1306.13 1.758E-004 11.28 
m 658.78 Y 83 74 1.41 1318.38 1.748E-004 16.20 
m 662.29 Y 1140 55 1.41 1325.38 1.742E-004 3.66 

688.58 Y 139 35 1. 64 1377.94 1.698E-004 13.90 
721. 76 Y 564 43 1. 72 1444.23 l. 646E-004 5.61 
737.07 Y 29 9 1.52 1474.83 1.623E-004 30.00 
755.88 Y 68 16 1.72 1512.41 1.596E-004 19.01 
769.01 Y 125 18 0.86 1538.64 1. 57BE-004 12.88 

2234.66 11980 69 1.13 4467.45 5.337E-005 1.63 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.35 +/- 0.02 

Y ; Peak Identified by NID 

Fit 

2.66 

7.34 

1.11 

0.35 

3.52 

4.61 

11.52 

2.70 

0.43 

2.16 
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,M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 

? = Adjacent peak noted 


Errors quoted at 1. 000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 2,857E-002 +/- 1.9% < 2.721E-005 < 1.3 015 
pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 3.091E-002 +/- 1. 9% < 2.944E-005 < 4.884E-012 
Al-26 < 6.304E-002 +/- 19.8% < 6.004E-005 < 3.316E-006 
K-40 < 2.397E-001 +/- 5.3% < 2.283E-004 < 3.740E-002 
Co-57 1.869E+OOO +/- 43.8% l.nOE-003 2.187E-010 
Co-60 < 3.053E-002 +/ 1.7% < 2.907E-005 < 2.677E-Oll 
Se-75 < 2.603E-OOI +/ 2.3% < 2.479E-004 < 1. 791E-Oll 
Kr-85 < 1.533E+001 +/- 3.2% < 1.460E-002 < 3.864E-008 
Sr-90 < 7.681E-002 +/- 2.6% < 7.316E-OOS < 5.569E-010 
Sb-125 < 3.019E-001 +/- 2.7% < 2.875E-004 < 2.904E-OIO 
Ba-l33 < 2 .1l3E- 001 +/- 1.8% < 2.0l3E-004 < 8.347E-OIO 
Cs-l34 < 2.823E-002 +/- 2.0% < 2.688E-005 < 2.154E-Oll 
Cs-137 
Eu-1S2 < 1.317E-001 +/- 1. 8% < 1. 254E-004 < 7.399E-010 
Eu-1S4 < 8.830E-OOZ +/- 2.1% < 8 A10E-005 < 3.311E-010 
Ho-166m < 4.216E-00Z +/- 2.4% < 4,015E-005 < 2.344E-008 
Bi-207 < 1.936E-002 +/ - 1.9% < 1. 844E- 005 < 3.523E-010 
Pb-2l0 < 3.332E+004 +/ - 309.7% < 3.173E+001 < 4.331E-004 
Ra-ZZ6 < 1.0Z1E-001 +/- 2.7% < 9.726E-005 < 1. OZlE-007 
Ac-227 < 9.069E-00I +/ 8.5% < 8.637E-004 < 1.242E-008 
Th-230 < 4.500E+002 +/ - 9.0% < 4.286E-001 < 2.2058-002 
Pa-231 < 4.991E+000 +/ - 11.3% < 4.753E-003 < 1. 043E-004 
Th-232 < 1. 049E-OOI +/ - 2.4% < 9.9B6E-005 < 9.447E-001 
U-232 < 1.861E-00I +/- 2.6% < 1. 772E-004 < B.616E-009 
U-233 < 3.431E+OO3 +/- 4.0% < 3.267E+OOO < 3.499E-001 
Pa-234 < 1. 715E-001 +/- 12.2% < 1.634E-004 
Pa-234m < 1.000E+002 +/ 2.1% < 9.52BE-002 
U-234 < O.OOOE+OOO +/ - 0.0% < O,OOOE+OOO < O.OOOE+OOO 
U-23S < 2.838E-001 +/- 4.0% < 2.703E-004 < 1. 297E-001 
Np-237 1.989E+OOO +/- 11.2% 1.894E-003 2.78SE-003 
Pu-238 < 1.914E+OO4 +/- 4.2% < 1.823E+001 < 1.107E-003 
U-Z38 < 3.864E+00O +/- 2.1% < 3.680E-003 < 1.136E+OO1 
Pu-239 1. 451E+OO6 +/ 4.7% 1.382E+003 2.307E+001 
Pu-239B 1.491E+006 +/ 1.4% 1.420E+003 2.371E+OO1 
U-239 < 2.653E+OO5 +/- 368.5% < 2.527E+002 
Pu-240 1.479E+005 +/- 42.3% 1.409E+002 6.435E-001 
Am-241 4.005E+005 +/- 4.0% 3.815E+002 1.154E-001 
Am-241B 4.71BE+005 +/- 5.1% 4.493E+OO2 1. 359E- 001 
Pu-241 3.890E+006 +/- 9.0% 3.70SE+OO3 3.742E-002 
Pu-241B 4.761E+006 +/ 3.2% 4.534E+003 4.580E-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.403E-OOI +/- 2.2% < 8.95SE-004 < 4,654E-006 
Cm-243 < 9.698E-OOI +/- 3.5% < 9.237E-004 < 1. 862E-008 
Cm-244 < 4.734E+004 +/- 14.2% < 4.509E+OOI < 5.776E-004 
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ern-d45 < 1.749B+OOO +/ 8.4% < 1. 665E-003 < 1. OOSE-OOS 
c!o-247 < 1.420B-OOl +/ 8.5% < 1.352E-004 < l.S19E-003 
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.711E-001 +/ 3.5% < 1. 630E-004 < 4.142E-00S 
Cf-251 < 9.894E-001 +/- 6.5% < 9.423E-004 < 6.164E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< = MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

**************.*. Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) uncorrected Mass (g) 

Pu-239 2.31E+001 +- 1.06E+000 2.28E+00I + 3.79E-00I 

Beta, 3.77E+000 +- 1.40E+001 Alpha: 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
- -- - - --.---- 
129.30 2.79E+00I +- 2.38E+000 
203.55 2.11E+00I +- 8.55E-00I 
375.05 2.31E+00I +- 5.69E-00I 
413.71 2.30E+OOI +- 6.27E-00I 
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1---·----- -------- --------- -------- ---- -------- ---- ------------- I 
I Segment 7 Resul ts I 
1------- ---- --- ----------------------- ---- -------------------------1 
Segment: 7 Detector: DET01 position: 7 
c:\canberra\NDA2k\Data\00000205_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 12/22/2008 11:59:44 AM 

Elapsed Live Time: 100.58 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.066 +1- 0.0033 
SE-75 264.66 0.299 +/- 0.0072 
SE-75 279.54 0.313 +/- 0.0070 
SE-75 400.66 0.429 +/- 0.0115 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings .** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/22/2008 12 :01 :46 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.44 Y 76475 7594 1.10 120.72 2.371E-006 1.24 
M 94.71 Y 12473 12668 1.52 191.19 7.185E-005 2.18 71.87 
m 98.70 Y 48758 17169 1.52 199.17 8.573E-005 1.80 
m 100.88 Y 7545 17481 1.53 203.54 9.354E-005 2.71 
m 103.32 Y 33771 14090 1.53 208.41 1.023E-004 1. 78 
M 111. 07 Y 12710 8307 1. 39 223.90 1.301E-004 1.35 85.38 
m 114.59 Y 10822 9181 1.39 230.93 1.424E-004 1.37 
m 116_66 Y 9805 8550 1. 40 235.06 1.494E-004 1. 37 
m 120.61 Y 2473 7667 1.40 242.96 1. 623E-004 1. 90 
m 122 . 87 Y 1525 6698 1. 41 247.48 1.694E-004 2.47 
m 125.25 Y 4972 7034 1.41 252.23 1.766E-004 1. 51 
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Energy 
(keV) 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

m 129.29 Y 23528 5433 1.42 260.30 1. 881E-004 1.30 
M 144.17 Y 1450 4587 1. 09 290.03 2.370E-004 10.21 
m 146.34 Y 1302 4624 1. 09 294.38 2.447E-004 10.70 
m 148.55 Y 3156 4680 1. 09 298.78 2.520E-004 9.14 
M 161. 35 Y 1372 4213 0.85 324.37 2.8?3E-004 19.23 
m 164.68 Y 1232 7860 0.85 331.02 2.946E-004 10.96 
m 171.49 Y 902 9276 0.86 344.62 3.0?2E-004 10.34 

179.09 Y 292 3953 1.06 359.82 3.181E-004 37.34 
189.24 Y 942 4659 1. 42 380.09 3.279E-004 13.62 
195.74 Y 1138 4412 1. 40 393.09 3.319E-004 11.08 

M 203.53 Y 5400 3726 1.13 408.65 3.346E-004 2.02 
m 207.98 Y 17159 3398 1.13 417.54 3.352E-004 1.44 

243.24 Y 411 2407 1.17 488.01 3.259E-004 22.25 
255.43 Y 772 1934 1.25 512.37 3.190E-004 10.80 

M 263.92 Y 258 1753 1.25 529.33 3.137E-004 14.43 
m 267.43 Y 609 2018 1.25 536.35 3.111E-004 7.28 

297.35 Y 266 1702 1.55 596.14 2.891E-004 28.84 
311. 7? Y 788 1546 1.25 624.95 2.790E-004 9.89 

M 320.88 Y 568 1290 1.66 643.16 2.?28E-004 7.44 
m 323.39 Y 864 1952 1. 66 648.17 2.712E-004 5.26 
M 332.67 Y 5883 1315 1. 28 666.73 2.651E-004 1.85 
m 335.61 Y 2345 1222 1.28 672.59 2.632E-004 2.68 
m 341. 27 Y 581 1161 1.29 683.89 2.597E-004 6.31 
m 344.93 Y 5146 1206 1.29 691. 22 2.S74E-004 1.93 
M 366.92 Y 771 904 1.29 735.16 2.446E-004 5,79 
m 368.51 Y 1284 988 1.29 738.33 2.437E-004 4.02 
m 374.98 Y 13975 805 1.30 751. 27 2.402E-004 1.46 
m 380.09 Y 2737 612 1.30 761.48 2.375E-004 2.42 
m 382.67 Y 2291 560 1. 31 766.64 2.361E-004 2.60 

392.84 Y 4582 625 1.50 786.96 2.311E-004 2.25 
413.62 Y 12398 398 1. 42 828.47 2.204E-004 1. 55 

M 422.48 Y 792 246 1.22 846.19 2.160E-004 4.50 
m 426.55 Y 200 271 1.22 854.31 2.141E-004 10.00 

451.39 Y 1502 187 1.33 903.96 2.032E-004 3.51 
618.72 Y 104 39 1. 79 1238.32 1. 581E-004 15.76 

M 640.16 Y 43 49 1. 45 1281.17 1. 546E-004 22.88 
m 645.73 Y 77 57 1. 45 1292.30 1.537E-004 14.80 
m 652.48 Y 77 58 1.46 1305.80 1.527E-004 14.47 
m 658.72 Y 58 54 1.46 1318.26 1. 518E-004 17.63 
m 662.29 Y 634 38 1.47 1325.39 1. S12E-004 4.54 

688.44 Y 83 16 1. 32 1377.65 1.477E-004 15.50 
M 717.49 Y 23 8 1. 47 1435.69 1.442E-004 25.22 
m 721. 85 Y 330 9 1.47 1444.41 1. 437E-004 5.99 

769.22 Y 96 12 1.63 1539.08 1. 387E-004 13.32 
2234.69 11980 39 1.17 4467.51 4.258E-005 1. 54 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.20 +/- 0.01 

Y ; Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

27 

Fit 

1.23 

3.29 

7.20 

1.53 

3.09 

3.39 

7.61 

1. 83 

1.31 

1.05 
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,Error~ quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 3.236E-002 +/- 1.8% < 3.082E-00S < 1.492E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 " 3.216E-002 +/ - 2.0% " 3.063E-OOS 5.082E-012" 
Al-26 " 5.300E-002 +/ - 15.5% < 5.048E-005 2.788E-006" 
K-40 " 2.132E-001 +/ - 5.0% " 2.030E-004 3.326E-002" 

X 	 Co-57 
Co-60 < 3.496E-002 +/- 1.7% 3.330E-005 < 3.066E-Oll" se-75 < 1.947E-001 +/ 1. 9% 1.S55E-004 " 1. HOE-Oll" Kr-85 " 1.17SE+00I +/ - 3.1% " I.I22E-002 < 2.969E 008 
Sr-90 " 6.562E-002 +/- 2.1% " 6.249E-005 < 4.757E-OIO 
Sb-125 2.587E-001 +/- 2.3% < 2.464E-004 " 2.489E-010" Ba-l33 " 1. 680E-001 +/ - 1.7% < 1. 600E- 004 6.634E-010" 
Cs-134 " 3.176E-002 +/- 1.8% 3.025E-005 " 2.423E-Oll" X 	 CS 137 

X 	 Eu-152 
Eu-154 " 9.IB5E-002 +/- 2.2% < B.747E-005 " 3.444E-OIO 
Ho-166m " 3.5S7E-002 +/ - 2.2% " 3.387E-005 " 1.977E-00S 
Bi-207 " 2.329E-002 +/ - 1. 9% 2.21SE-005 " 4.239E-OIO" Pb-210 " 5.643E+003 +/- 70.4% < 5.374E+000 7.33SE-005" Ra-226 < 1.036E-00l +/- 2.3% 9.S63E-005 < 1.036E-007" Ac-227 < 6.607E-001 +/ - 8.3% < 6. 292E- 004 < 9.052E-009 

Th-230 " 3.26BE+002 +/- 8.6% 3.1l3E-001 < 1. 602E-002
" Pa-23I " 3.B77E+000 +/- 11.2% 3.692E-003 < B.I02E-005" Th-232 " 9.875E-002 +/ 2.4% < 9.405E-005 " S.898E-001 
U-232 < 1. 590E-00I +/ - 2.2% " 1. 514E-004 " 7.362E-009 
U-233 < 2.489E+003 +/ - 2.9% < 2.371E+000 " 2.539E-001 
Pa-234 < 1.225E-001 +/ - 12.2% " 1.167E-004 
Pa-234m < 1. 620E+OO2 +/- 2.1% < 1.543E-00I 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 2.102E-001 +/- 2.6% " 2.002E-004 < 9.60BE-002" Np-237 1.075E+OOO +/- 15.4% 1. 024E- 003 1. 505E-003 
P"J-23B " 1.402E+004 +/- 2.8% " 1.335E+OOI < 8.105E-004 
U-23B < 2.B22E+00O +/ - 2.2% < 2.6a8E-003 B.296E+OOO" Pu-239 1.172E+006 +/- 3.3% 1.1l6E+003 1.864E+001 
Pu-239B 8.560E+OO5 +/ 1.4% 8.153E+OO2 1.361E+OO1 
U-239 3.50BE+004 +/- 85.6% < 3.341E+OO1" pu-240 1. 842E+005 +/ - 21.6% 1.7S4E+OO2 a.012E-OOl 
Am-241 2.612E+005 +/- 4.3% 2.488E+OO2 7.S23E-002 
Am-241B 2.243E+OOS +/- 3.5% 2.137E+002 6.461E-002 
Pu-241 1. 521E+006 +/- 9.7% 1. 448E+OO3 1.463E-002 
P"J-241B 2.239E+006 +/ - 2.7% 2.133E+003 2.154E-002 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 7.251E-001 +/- 1. 9% < 6.90SE-004 < 3.589E-006" Cm-243 7.47BE-001 +/- 3.H < 7.122E-004 < 1.436E-008" Cm-244 < 3.720E+004 +/- 14.2% " 3.543E+001 < 4.S39E-004 
Cm-245 < 1.282E+OOO +/- 7.7% < 1.221E-003 < 7.374E-006 
Cm-247 < 1.097E-00l +/- 8.5% < 1.045E-004 1.174E-003" 
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.331E-00l +/ 3.5% < 1.268E-004 < 3.222E-008 
Cf-25l < 7.147E-00l +/- 5.7% < 6.807E-004 < 4.467E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< MDA 


@ ; Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results **********.******* 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.86E+OOl +- 6.l9E-00l 1.05E+OOl +- 1.SeE-OOl 

Beta: 1.24EtOO2 t- 7.81EtOOO Alpha; 1.OOE+OOO t- O.OOEtOOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 7.10EtOOO +- 2.7SE-OOl 
203.55 1.02E+OOl +- 3.09E-OOl 
375.05 1.34E+OOI +- 3.34E-OOl 
413.71 1. 37E+OOI +- 3.73E-OOl 
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i---'-------------- -------S~~~~~~ -;-~~;~l~~----------- ------ ------- I 
I ------------------------------------- ------ ------- -------------- --I 
Segment: 8 Detector: DET01 Position: 8 
C:\Canberra\NDA2k\Data\00000205_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P008_S008 

Acquisition Start: 12/22/2008 12:03:55 PM 

Elapsed Live Time: 113.15 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

136.00 0.376 +/ 0.0065 
SE-75 264.66 0.518 +/- 0.0079 
SE-75 279.54 0.540 +/- 0.0094 
SE-75 400.66 0.589 +/ 0.0126 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi square exceeds limit of 3.0 

Peak Analysis Performed on: 12/22/2008 12:05:57 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.49 Y 21789 3328 1.11 120.81 9.344E-005 1. 37 
M 94.74 Y 3968 6339 1.52 191.26 2.317E-004 3.65 21.51 
m 98.71 Y 13739 9149 1.53 199.20 2.445E-004 2.78 
m 100.90 Y 2114 9154 1.53 203.57 2.512E-004 4.79 
m 103.34 Y 8901 7367 1.54 208.44 2.585E-004 2.79 
M 111.15 Y 3300 3776 1.29 224.06 2.795E-004 3.55 22.37 
m 114 .64 Y 2836 4781 1.30 231. 04 2.880E-004 3.69 
rn 116.73 Y 2267 4423 1.30 235.21 2.927E-004 3.76 
m 120.60 Y 596 4045 1. 31 242.94 3.009E-004 8.00 
m 125.24 Y 1641 3662 1. 31 252.22 3.099E-004 4.24 
m 129.32 Y 6883 3183 1.32 260.36 3.170E-004 2.90 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 144.34 Y 531 2113 1.15 290.37 3.396E-004 15.24 8.12 
m 148.56 Y 986 2870 1.16 298.82 3.450E-004 13.05 
M 161.00 Y 375 2489 1.20 323.68 3.573E-004 11.10 0.76 
m 164.68 Y 254 2735 1. 21 331. 03 3.601E-004 15.19 

179.19 Y 155 2178 0.97 360.01 3.676E-004 47.76 
189.17 Y 224 2047 0.99 379.96 3.701E-004 32.32 
195.61 Y 179 1665 0.95 392.83 3.707E-004 35.41 

M 203.62 Y 1451 1642 1. 23 408.84 3.706E-004 3.93 1. 86 
m 208.00 Y 4685 1425 1. 23 417.60 3.701E-004 2.48 

255.27 Y 136 866 1.09 512.05 3.538E-004 34.04 
267.71 Y 113 855 1.31 536.91 3.480E-004 41. 64 
311.84 Y 181 773 1.35 625.09 3.225E-004 25.81 

M 332.69 Y 1481 686 1.26 666.75 3.090E-004 3.06 0.93 
m 335.72 Y 621 636 1.26 672 .81 3. 071E- 004 4.93 
m 341.36 y 212 596 1.27 684.08 3.035E-004 10.40 
m 344.94 Y 1300 555 1. 27 691. 24 3.013E-004 3.22 

368.11 Y 466 530 2.55 737.54 2. 871E- 004 9.52 
M 375.01 Y 3402 371 1.28 751.33 2.830E-004 2.07 4.84 
m 380.12 Y 673 296 1.28 761.53 2.801E-004 4.39 
m 362.69 Y 568 261 1. 28 766.67 2.786E-004 4.76 

392.87 Y 1144 243 1.46 787.01 2.728E-004 3.98 
413.70 Y 3236 134 1.39 828.64 2.615E-004 2.21 
422.58 Y 187 117 1. 31 846,38 2.569E-004 11.91 
451.43 Y 363 61 1.36 904.02 2.429E-004 6.60 
618.56 Y 36 9 0.88 1238.01 1. 832E-004 21. 75 

M 658.61 Y 16 15 1.24 1318.05 1. 732E-004 33.00 1.55 
m 662.24 Y 146 13 1.24 1325.28 1.724E-004 8.70 

721.95 Y 84 8 1.91 1444.60 1. 599E-004 12.67 
2234.71 11980 17 1.13 4467.54 1. 083E- 004 1.46 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.07 +/ 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F ~ Fitted singlet 
? ~ Adjacent peak noted 

Errors quoted at 1. 000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity 'tError Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.428E~002 +/- 1. 8% < 2.312E-005 < 1.119E-OlS 
Pulser < O.OOOE+OOO +/~ 0.0% < O.OOOE+OOO 
Na-22 < 1.439E-002 +/- 1.9% < 1. 3 71E- 005 < 2.274E~012 

Al-26 < 2.28SE-002 +/- 1a.8% < 2.176E-00S < 1.202E-006 
K-40 < 1.795E~OOl +/ - 5.3% < 1.709E-004 < 2.aOOE-002 
Co-57 4.S20E-001 +/- 10.8% 4.305E~004 5.288E-Oll 
Co-50 < 3.265E-002 +/ 1.7% < 3.109E-005 < 2.863E-Oll 
Se-75 < 1. 258E~001 +/ - 1.8% < 1.198E~004 < 8.652E-012 
Kr-85 < 7.772E+OOO +/~ 3.0% < 7.402E-003 < 1. 9S9E~OO8 
Sr-90 < 3.172E~002 +/ 2.2% < 3.021E-005 < 2.300E~010 

Sb-125 < 1.295E-001 +/ - 1.9% < 1.233E-004 < 1.246E-OIO 
Ba-133 < 1. 024E~OOl +/ ~ 1.6% < 9.749E~OO5 < 4.044E~01O 
Cs-134 < 2.40aE~002 +/- 2.H < 2.294E-00S < 1. 83aE~011 

X 	 Cs-137 
Eu··lS2 < 1.040E~OOl +/- 3.8% < 9.908E-00S < 5.846E-OIO 
Eu-154 < 4.109E~OO2 +/ - 2.1% < 3.914E-OOS < 1. 541E-010 
Ho-166m < 3.443E-002 +/- 2.3% < 3.279E-005 < 1.9l4E~00a 

Bi-207 < 2.737E-002 +/~ 2.1% < 2.607E-005 < 4.9alE-01O 
Pb-2l0 < 1.554E+OO1 +/ - 259.0% < L480E-002 < 2.020E~007 

Ra·226 < 6.310E-002 +/- 2.4% < 6.0l0E-OOS < 6.310E-008 
Ac~227 < 4.S31E-001 +/- 8.3% < 4.315E~004 < 6.208E-009 
Th-230 < 6.317E+001 +/ ~ 83.3% < 6.016E-002 < 3.095E~OO3 
Pa-231 < 2.607E+OOO +/ - 11.2% < 2.4B3E-003 < S.448E-00S 
Th-232 < 7.298E-002 +/- 2.3% " 6.9S0E~OOS < 6.57SE-OOl 
U-232 < 9.472E-002 +/- 2.3% < 9.021E-005 < 4.385E-009 
U-233 < 1. 717E+003 +/- 3.0% < 1.636E+OOO < 1. 752E-001 
Pa-234 < 2.SS7E-002 +/ 12.2% < 2.436E-005 
Pa-234m < 9.189E+00I +/- 2,1% < B.7SlE-002 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
1.;-235 < 1. 592E~001 +/ ~ 2.9% < 1. S16E- 004 7.274E-002" Np-237 2.039E~001 +/ - 41. 7% 1. 941E-004 2.BS4E-004 
Pu-238 < 1.02SE+OO4 +/- 3.1% < 9.765E+OOO < S.926E~004 
U~238 < 3.029E+OOO +/- 2.1% < 2.BB4E-003 < B.904E+00O 
Pu-239 2.738E+00S +/ ~ 3.6% 2.60BE+002 4.3S4E+OOO 
Pu-239B 1.B62E+OOS +/- 2.0% 1.773E+002 2.960E+000 
U-239 < 4.737E+OOl +/- 30B.3% < 4.5l2E~OO2 

X 	 Pu-240 
Am-241 S.463E+004 +/- 7.6'1; S.203E+OOl 1. 573E-002 
Am-241B 4.379E+OO4 +/- 10.0% 4.170E+OOl 1.26lE~002 

Pu-241 3.471E+Q05 +/- 13.4% 3.306E+002 3.339E~003 

Pu-241B 5.241E+00S +/ 3.5% 4.991E+002 S.042E-003 
pu~242 < O.QOOE+OOO +/- 0,0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 3.409E-OOl +/- 57.B% < 3.247E-004 < 1.688E~006 
Cm-243 < 5.1S6E-001 +/ 3.3% < 4.91lE-004 < 9.900E~009 
Cm-244 " 2.800E+004 +/~ 14.1% < 2.667E+OOl < 3.416E~OO4 
Cm~245 < 9.488E-00l +/- 7.8% < 9.036E-004 < 5.456E-006 
Cm-247 < 6.0S8E-002 +/- B.S% < 5.770E-00S < 6.4B3E~004 
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, 
Nuclide Total Activity %Error Concentration Mass 


(uCi) (uCi/g) g 


Cf-249 < 7.240E-002 +/- 3.4% < 6.896E-005 < 1.752E-OOa 
Cf-251 < S.422E-00I +/- 5.6% < 5.164E-004 < 3.389E-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU-239 4.3SE+000 +- 1.58E-OOI 2.08E+OOO +- 3.79E-002 

Beta: 1.56E+002 +- B.89E+OOO Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 1.23E+000 +- 5,61E-002 
203.55 2.46E+OOO +- 1.12E-OOl 
375.05 2.77E+OOO +- 7.58E-002 
413.71 3.02E+000 + 8.92E-002 
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I--{--- - .. --- - ---------- ------------------------------------- ----- -I 
1 _____:=g~=~=_ 9 ReSU~=~ _________________________ I1---·---------------
Segment: 9 Detector: DETO 1 Posi tion: 9 
C:\Canberra\NDA2k\Data\00000205_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 12/22/2008 12:08:06 PM 

Elapsed Live Time: 117.64 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.373 +/ 0.0062 
SE-75 264.66 0.529 +/- 0.0079 
SE-75 279.54 0.541 +/- 0.0092 
SE-75 400.66 0.575 +/- 0.0120 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis Performed on: 12/22/2008 12:10:08 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.40 y 2918 1227 1.30 120.65 1. 31lE-005 2.82 
M 98.81 Y 473 3251 1.15 199.40 1.878E-004 31.28 2.02 
m 103.14 Y 276 2594 1.16 208.05 2.098E-004 32.49 

111.21 151 2179 0.72 224.17 2.473E-004 46.92 
375.24 43 121 1.00 751.79 2.852E-004 43.30 
413.88 54 25 0.66 829.00 2.665E-004 19.86 

2234,72 11980 6 1.11 4467,57 5.24SE-OOS 1.43 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.02 +/- 0.01 

y Peak Identified by MID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet~ 

? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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, 

************************ NID/MDA Results **************************** 

Nuclide Total Activity 
(uCi) 

%-Error Concentration 
(uCi/g) 

Mass 
g 

X 

n on 
Pulser 
Na-22 
Al-26 
K-40 
Co-57 
Co-60 
Se-75 
Kr-8S 
Sr-90 
Sb-12S 
Ba-133 
Cs 134 
Cs-137 
Eu-lS2 
Eu-154 
Ho-166m 
Bi-207 
Pb-210 
Ra-226 
Ac-227 
Th-230 
Pa-231 
Th-232 
U-232 
U-233 
Pa-234 
Pa-234m 
U-234 
U-235 
Np-237 
Pu-238 
U-238 
Pu-239 
Pu-239B 
U-239 
Pu-240 
Am-241 
Am-241B 
Pu-241 
Pu-241B 
Pu-242 
Am-243 
Cm-243 
Cm-244 
Cm-24S 
Cm-247 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

4.064E-003 +/ -
O.OOOE+OOO +/
2.72 9E-002 +/
2.789E-002 +/
3.389E-OOI +/
1.086E-00I +/
2.487E-002 +/
8.253E-002 +/
4.559E+OOO +/
2.242E-002 +/
S.235E-002 +/ 
6.291E-002 +/ 
1.446E-002 +/
2.242E-002 +/
2.795E-002 +/
7.67SE-002 +/
1.SI2E-002 +/
1. 594E- 002 +/ 
4.228E+002 +/ 
4.252E-002 +/
2.778E-001 +/
1.378E+002 +/ 
1. 772E+OOO +/ -
5.447E-002 +/
S.447E-002 +/ 
9.944E+OO2 +/
2.215E-002 +/
1.298E+002 +/ 
O.OOOE+OOO +/ -
1.01OE-OOl +/
1.300E-00I +/
6.807E+003 +/
2.671E+OOO +/
1.341E+003 +/
3.812E+OO3 +/ 
2.715E+003 +/ 

1.396E+OO2 +/
1.802E+OO3 +/
3.536E+OO4 +/
1. 089E+004 +/
O.OOOE+OOO +/ 
3. 292E- 001 +/
3.39SE-OOl +/ -
2.010E+004 +/
6.38BE-OOI +/
3.034E-002 +/

1. 9~ 
0.0% 
1.9% 

19.6% 
5.3% 
4.S% 
1.7% 
2.3% 
3.2% 
2.3% 
2.1% 
1.8% 
2.4% 
2.3% 
3.8% 
2.3% 
2.5% 
2.4% 

311.1% 
2.6~ 

8.5% 
9.1% 

11.3% 
2.5% 
2.5% 
4.1% 

12 .2% 
2.1% 
0.0% 
4.1% 
2.2% 
4.3% 
2.1% 
3.7% 

18.9% 
370.1% 

153.7% 
26.5% 

4.3% 
3.5% 
0.0% 
2.2% 
3.6% 

14 .1% 
8.4% 
8.5% 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

3.871E-006 
O.OOOE+OOO 
2.s99E-OOs 
2.656E-OOS 
3.228E-004 
1.034E-004 
2.368E-OOS 
7.860E-OOS 
4.342E-003 
2.13SE-005 
4.98SE-OOS 
s.992E-005 
1.377E-OOS 
2.13sE-OOs 
2.662E-00S 
7.309E-OOS 
1. 726E-005 
1. 518E- 005 
4.027E-001 
4.0s0E-OOS 
2.646E-004 
1. 313E-OOI 
1.687E-003 
S.188E-005 
5.1BBE-005 
9.471E-OOI 
2.109E-005 
1.236E-OOI 
O.OOOE+OOO 
9.623E-005 
1.239E-004 
6.483E+OOO 
2.S44E-003 
1.277E+OOO 
3.630E+OOO 
2.S8SE+OOO 

1.330E-OOl 
1.716E+OOO 
3.367E+OOl 
1. 037E+OOI 
O.OOOE+OOO 
3.13SE-004 
3.234E-004 
1.914E+OOl 
6.084E-004 
2.889E-005 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

I.8HE-016 

4.311E-012 
I.461E-006 
5.287E-002 
1.270E-Oll 
2.18IE-Oll 
5.678E-OI2 
1. 149E-008 
1.626E-OIO 
S.036E-Oll 
2.48sE-010 
1. lO3E-Oll 
2.5s6E-OIO 
1.S71E-010 
2.87BE-OIO 
1. 008E-00S 
2.902E-OIO 
S.496E-006 
4.2S2E-008 
3.806E-009 
6.753E-003 
3.703E-005 
4.908E-OOI 
2.522E-009 
1.014E-OOl 

O.OOOE+OOO 
4.61BE-002 
1. 821E-004 
3.934E-004 
7.853E+OOO 
2.132E-002 
6.060E-002 

4.020E-00S 
5.1B8E-004 
3.401E-004 
1.047E-004 
O.OOOE+OOO 
1.629E-006 
6.S19E-009 
2.4S2E-004 
3.673E-006 
3.246E-004 



NID/MDA Report for SGSI00 12/22/2008 12:10:10 PM Page 36 

, 
Nuclide Total Activity 

(uCi) 
%Error Concentration 

(uCi/g) 
Mass 

g 

Cf-249 
Cf-251 

< 
< 

4.199E-002 
3.423E-00I 

+/
+/

3.5% 
6.6% 

< 
< 

3.999E-005 
3.260E-004 

< 
< 

1.016E-008 
2.139E-007 

? 
X 
* 
< 

@ = 

Nuclide is part of an undetermined solution 
Nuclide rejected by the interference analysis 
Nuclide was manually edited 
MDA 

Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis 
There are not enough peaks to do 

Error 3: 
the calculation 

Absorption correction model: FULL 
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! -~---------- ----- ------------------ ----------- ------ ----- ----- II Segment 10 Results 1 

,---------------------- ----- ------- ---- ------------------------ ----I 

Segment: 10 Detector; DETOI position: 10 
C:\Canberra\NDA2k\Data\00000205_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_POI0_S0I0 

ACquisition Start; 12/22/2008 12:12:18 PM 

Elapsed Live Time; 118.23 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.330 +/- 0.0056 
SE-75 264.66 0.483 +/- 0.0073 
SE-75 279.54 0.500 +/- 0.0085 
SE-75 400.66 0.551 +/- a .0116 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on; 12/22/2008 12;14:19 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity, 3.00 


Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.48 Y 1118 762 1.24 120.80 5.791E-006 4.88 
2234.72 11980 9 1.13 4467.56 5.148E-OOS 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/ 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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• 
************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.639E-002 +/ 1.9% < 2.S13E-OOS < 1. 015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 1.982E-002 +/ - 1.9% < 1. 68SE-OOS < 3.132E-012 
Al-26 < 1. 924E-002 +/ 19.8% < 1.832E-005 < 1. 012E-006 
K-40 < 2.87lE-001 +/ 5.3% < 2.735E-004 < 4.479E-002 
Co-57 < 9.384E-002 +/  4.6% < 8.937E-005 < 1.098E-Oll 
Co-60 < 2.042E-002 +/ 2.5% < 1.945E-005 < 1.79lE-Oll 
S,,-75 < 6. 417E- 002 +/ 2.2% < 6.ll2E-005 < 4.415E-012 
Kr-85 < 5.206E+OOO +/ 3.3% < 4.958E-003 < 1. 3I2E-008 
Sr-90 < 2.000E-002 +/ 2.4% < 1.90SE 005 < 1.450E-OIO 
Sb-125 < 4.961E-002 +/ 2.2% < 4.725E-005 < 4.773E-Oll 
Ba-133 < 4.392E-002 +/ 1. St < 4.l8ZE-OOS < 1.73SE-OIO 
Cs-134 < 2.066E-002 +/  2.S% < 1. 968E-OOS < 1.577E-Oll 
Cs-137 < 2.000E-002 +/ 2.4% < 1.905E-005 < 2.280E-010 
Eu-152 < 6.90SE-002 +/ 3.8% < 6.576E-OOS < 3.88lE-OI0 
Eu-lS4 < S.660E-002 +/ 2.1% < S.391E-OOS < 2.123E-010 
Ho-166m < 2.610E-002 +/ 2.4% < 2.48SE-OOS < 1. 451E-008 
Bi-207 < 1.869E-002 +/ 2.4% < 1.780E-OOS < 3.40lE-010 
Pb-2l0 < 7.919E+OO2 +/ 308.2% < 7.542E-001 < 1. 030E-005 
Ra-226 < 4.049E-002 +/ - 2.7% < 3.856E-00S < 4.049E-008 
Ac-227 < 2.l21E-001 +/ 8.5% < 2.020E-004 < 2.906E-009 
Th-230 < 1.043E+OO2 +/ 9.0% < 9.933E-002 < 5.llIE-003 
pa-23l < 1.398E+OOO +/ 11.3% < 1.332E-003 < 2.923E-00S 
Th-232 < 6.158E-002 +/  2.6% < S.865E-005 < 5.549E-OOI 
U-232 < 6.158E-002 +/ 2.6% < S.865E-OOS < 2.85IE-009 
U-233 < 7.45SE+002 +/ 4.0% < 7.100E-001 < 7.604E-002 
Pa-234 < S.144E-002 +/ 11.8% < 4.899E-OOS 
Pa-234m < 8.864E+OOI +/ - 2.1% < 8.442E-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 7.069E-002 +/ 3.9% < 6.732E-005 < 3.230E-002 
Np-237 < 9.S57E-002 +/ 2.2% < 9.102E-OOS < 1. 33SE-004 
Pu-238 < 5.063E+OO3 +/ 4.2% < 4.822E+OOO < 2.926E-004 
U-23S < 2.S09E+000 +/ 2.2% < 2.390E-003 < 7.377E+OOO 
Pu-239 < L 037E+003 +/ 3.7% < 9.B74E-001 < 1.649E-002 
Pu-239B < 3.S8SE+OO3 +/ lS.S% < 3.417E+OOO < S.705E-002 
U-239 < S.664E+OO3 +/ 366.8% < S.394E+OOO 
Pu-240 < 2.010E+OO3 +/ 13.3% < 1.914E+OOO < 8.743E-003 
Am-241 1. 21lE+002 +/  151.6% 1.lS4E-001 3.48SE-005 
Am-241B < 7.789E+OO2 +/ 14.4% < 7.41BE-OOI < 2.243E-004 
Pu-241 < 2.677E+004 +/ 4.2% < 2.549E+OOI < 2.575E-004 
pU-241B < 7.04SE+003 +/ 3.4% < 6.713E+OOO < 6. ?BIE-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.512E-001 +/ 2.2% < 2.392E-004 < 1.243E-006 
Cm-243 < 2.S91E-OOI +/ 3.5% < 2.467E-004 < 4.974E-009 
Cm-244 < 1.821E+OO4 +/ 14.1% < 1.734E+001 < 2.222E-004 
Cm-24S < 4.S04E-OOI +/ 8.3% < 4. 289E- 004 < 2.590E-006 
Cm-247 < 2.247E-002 +/ 8.5% < 2.140E-OOS < 2.404E-004 
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Nuclide Total Activity 
(uci) 

%Error Concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 
< 

2.7418-002 
2.426E-00l 

+/
+/

3.5% 
6.5% 

< 
< 

2.6108-005 
2.3108-004 

< 
< 

6.632E-009 
1. 5168-007 

? 
X 
• 
< 

@ ~ 

Nuclide is part of an undetermined solution 
Nuclide rejected by the interference analysis 
Nuclide was manually edited 
MDA 

Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1--- ----- ---------- ----- --------1 
I Segment 11 Results I 
1------------------ ----- ----- ---- ---- ----- ----- -----------1 

Segment: 11 Detector: DETOI Position: 11 
C:\Canberra\NDA2k\Data\00000205_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_POll_S0l1 

Acquisition Start: 12/22/2008 12:16:29 PM 

Elapsed Live Time: 118.50 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.191 +/ 0.0036 
8E-75 264.66 0.285 +/- 0.0045 
SE-75 279.54 0.294 +/ - 0.0056 
SE-75 400.66 0.341 +/ 0.0082 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *****.*****.*********** 

Peak Analysis Performed on: 12/22/2008 12:18:31 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 57.72 138 505 0.62 117.28 3.481E-006 130.59 2.30 
m 59.74 Y 535 714 0.63 121. 32 4.944E-006 58.74 

2234.72 11980 5 1.12 4467.56 2.600E-005 1. 42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 



NID/MDA Report for SGSI00 12/22/2008 12, IB, 32 PM Page 41 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

n on Fe < 1.184E-002 +/ 1.8% < 1.12BE OOS < S .459E-016 
Pulser 
Na-22 

< 
< 

O.OOOE+OOO +/ -
2.l0lE-Q02 +/

0.0% 
2.0% 

< 
< 

O.OOOE+OOO 
Z.OOIE-005 < 3.320E-OIZ 

Al-26 < 3.488E-002 +/ IS .1% < 3.322E-OOS < 1.83SE-006 
K-40 
Co-S7 

< 
< 

3.909E-00I 
7.836E-002 

+/ -
+/

S.O% 
3.4% 

< 
< 

3.723E-004 
7.462E-OOS 

< 
< 

6.098E-002 
9.168E-OI2 

Co-60 < 2.315E-002 +/ 1.7% < 2.20SE-005 < 2.030E-Oll 
Se-7S < 6.230E-002 +/ - 1.8% < 5.934E-005 < 4.287E-012 
Kr-85 < 4.384E+OOO +/ 3.0% < 4.176E-003 < 1.105E-OOS 
Sr-90 < 1.655E-002 +/ 1.9% < 1.576E-005 < 1. 200E-OI0 
Sb-125 < 4.458E-002 +/ - 2.1% < 4.245E-005 < 4.288E-Oll 
Ba-133 < 3.301E-002 +/ 1.7% < 3.144E-005 < 1.304E-OI0 
Cs-134 < 1.443E-002 +/ 1. 9% < 1.374E-005 < 1.10lE-Oll 
Cs-137 < 1. 655E-002 +/ - 1. 9% < 1.576E-005 < 1. Sa6E-OIO 
Eu-152 < 2.893E-002 +/ 3.7% < 2.755E-005 < 1. 626E-OIO 
Eu-154 < 6.0DDE-002 +/ 2.2% < 5.714E-OOS < 2.250E-OIO 
Ho-166m < 2.33lE-002 +/ 2.2% < 2.220E-005 < 1.296E-008 
Bi-207 < 1.275E-002 +/ 2.0% < 1. 214E-005 < 2.320E-OlQ 
Pb-210 < 9.623E+002 +/ 53.0% < 9.16SE-00I < 1. 251E-OOS 
Ra-226 < 2.8S9E-002 +/ 2.2% < 2.722E-005 < 2.859E-008 
Ac-227 < 2.033E-OOI +/ 8.3% < 1. 936E-004 < 2.785E-009 
Th-230 < 9.461E+OOI +/ 8.6% < 9.010E-002 < 4.636E-003 
Pa-23l < 1. 156E+000 +/ 11.2% < 1.101E-003 < 2.4l6E-00S 
Th-232 < 4.S02E-002 +/ 2.1% < 4.287E-005 < 4.056E-OOl 
U-232 < 4.S02E-002 +/ 2.1% < 4.287E-00S < 2.084E-009 
U-233 < 6.797E+002 +/  2.7% < 6.474E-OOl < 6.933E-002 
Pa-234 < 1.093E-OOl +/ 12.2% < 1. 04lE- 004 
Pa-234m < 1.44SE+002 +/ 2.1% < 1.376E-00I 
U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 6.578E-002 +/ 2.5% < 6.264E-005 < 3.006E-002 
Np-237 < 8.3S8E-002 +/ 1. 9% < 7.960E-OOS < 1.170E-004 
Pu-238 < 4.7S9E+003 +/ 2.6% < 4.532E+OOO < 2.75lE-004 
U-238 < 1. 933E+000 +/ 2.2% < 1. 84lE-003 < S.682E+000 
Pu-239 < 9.031E+OO2 +/ 3.1% < 8.60lE-DOI < 1.436E-002 
Pu-239B < 2.680E+003 +/ 5.3% < 2.553E+OOO < 4.261E-002 
U-239 < 8.823E+003 +/ 6S,1% < 8.403E+OOO 
PU-240 < 1.636E+003 +/ 4.7% < 1.S58E+OOO < 7.118E-003 
Am-241 
Am-241B < 

6.787E+001 
6.305E+002 

+/
+/

63.0% 
4.n < 

6.464E-002 
6.004E-OOI < 

1.955E-005 
1. 816E-004 

Pu-241 < 2.359E+004 +/ 2.8% < 2.247E+OOI < 2.269E-004 
Pu-241B < 7.043E+OO3 +/ 2,4% < 6.707E+OOO < 6.775E-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.598E-OOI +/ 1. 8% < 2.47SE-004 < 1.286E-006 
Cm-243 < 2.680E-00I +/ 3.3% < 2.S52E-004 < 5.146E-009 
Cm-244 < 1.266E+004 +/ 14.l% < 1.20SE+00I < I.S44E-004 
Cm-245 < 4.323E-OOl +/ 7.7% < 4.117E-004 < 2.486E-006 
Cm-247 < 2.097E-002 +/ 8.5% < 1.997E-00S < 2.243E-004 
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Nuclide Total Activity 
{ucil 

%Error Concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 
< 

2.423E-002 +1
2.330E-Q01 +1

3.5% 
5.6% 

< 
< 

2.307E-005 
2.219E-004 

< 
< 

5.863E-009 
1.456E-007 

? = Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* ~ Nuclide was manually edited 
< " MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1--·- ---- ---------- ---- ---------- ------------------------------- --I 

I ---- ----- ---- ---- ---==~=~~ l:_~e~~=~: ---- ---- ---------- ---- I 
Segment: 12 Detector: DETOI Position: 12 
C:\Canberra\NDA2k\Data\0000020S_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P012_S012 

Acquisition Start: 12/22/2008 12:20:40 PM 

Elapsed Live Time: 118.73 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.087 +/ - 0.0022 
SE-75 264.66 0.150 +/- 0.0027 
SE-75 279.54 0.156 +/ - 0.0035 
SE-75 400.66 0.194 +/ - 0.0056 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 12:22:42 PM 

Peak Analysis From channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.57 Y 248 395 0.91 120.98 1.222E-004 13 .44 
2234.72 11980 3 1.12 4467.56 2.441E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/ 

Y Peak Identified by NID 
M First peak in a multiplet region 
rn = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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• 
************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on < 1. 656B-002 +/ < 1. 577B 005 < 7.634E-016 
Pulser < O.OOOB+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 4.940B-003 +/ 2.0% < 4.705E-006 < 7.80SE-OD 
Al-26 < 2.S66E-002 +/ 16.0% < 2.444E-005 < 1. 350E-006 
K-40 < 3.307E-001 +/ S.H < 3.150B-004 < 5.160B-002 
Co-57 < 6.369E-002 +/ 4.0% < 6.06SE-OOS < 7.4S1B-012 
Co-60 < 1. S38E-002 +/ 1. 7% < 1.46SE-00S < 1. 349E-Oll 
Se-7S < 5.477E-002 +/ 2.5% < 5.217E-OOS < 3.768E-012 
Kr-8S < 3.619E+000 +/  3.3% < 3.447E-003 < 9.121E-009 
Sr-90 < 1.409E-002 +/ 2.2% < 1.341B-00S < 1. 02lB 010 
Sb-12S < 4.3S7B-002 +/ 2.4% < 4.1S0E-00S < 4.192E-Oll 
Ba-l33 < 2.619E-002 +/ 2.0% < 2.494E-005 < 1.03SE-010 
Cs-134 < 1.423E-002 +/ 2.3% < 1.356E-005 < 1.086E-Oll 
Cs-137 < 1. 409E 002 +/ 2.2% < 1. 341E-00S < 1. G06E-010 
Eu-1S2 < 2.6921l-002 +/ 3.8% < 2.S64E-005 < 1.513E-010 
Eu-154 < 1.410E-002 +/ 2.2% < 1. 343E- 005 < 5.287E-Oll 
Ho-166m < S.184E-003 +/ 2.4% < 4.938E-006 < 2.883E-009 
Bi-207 < l.181E-002 +/ 2.3% < 1.125E-00S < 2.149E-010 
Pb-2l0 < 1.028E+000 +/ 39.2% < 9.7951l-004 < 1. 337E-008 
Ra-226 < 3.034E-002 +/ 2.5% < 2.890E-00S < 3.034E-008 
Ac-227 < 1.893E-001 +/ 6.5% < 1. 803E-004 < 2.594E-009 
Th-230 < 1.673E+001 +/  13.8% < 1. 593E-002 < 8.195E-004 
Pa-231 < 9.608E-001 +/  11.3% < 9.150E-004 < 2.008E-OOS 
Th-232 < 3.707E-002 +/ 2.4% < 3.530E-005 < 3.340E-001 
U-232 < 4.168E-002 +/ 2.5% < 3.970E-005 < 1.930E-009 
U-233 < 7.011E+002 +/ 3.2% < 6.677E-001 < 7.1S1E-002 
Pa-234 < 7.281E-002 +/ 12.2% < 6.934E-005 
Pa-234m < 1.llSE+OO2 +/ 2.1% < 1.062E-00l 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 6.525E-002 +/ 3.2% < 6.214E-OOS < 2.982E-002 
Np-237 < 6.966E-002 +/ 2.3% < 6.634E-005 < 9.752E-005 
pu-238 < 4.881E+OO3 +/ 3.1% < 4.648E+00O < 2.82lE-004 
U-238 < 1.81BE+000 +/ 2.1% < 1. 731E-003 < 5.344E+000 
Pu-239 < 8.407E+OO2 +/ - 3.7% < 8.007E-001 < 1.337E-002 
Pu-239B < 1.407E+003 +/ 6.3% < 1.340E+000 < 2.237E-002 
U-239 < 3.473E+OOO +/ 49.2% < 3.30BE-003 
Pu-240 < 1. OSlE+003 +/ 5.6% < 1.001E+OOO < 4.570E-003 
Am-241 1.273E+OOO +/ 21.3% 1. 212E-003 3.666E-007 
Arn-241B < 3.734E+OO2 +/ 5.8% < 3.556£-001 < 1. 075E-004 
Pu-241 < 2.495E+004 +/ 3.3% < 2.376E+001 < 2.400E-004 
Pu-241B < 7.2SSE+003 +/ 3.2% < 6.909E+000 < 6.979E-005 
Pu-242 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Arn-243 < 1.021E-001 +/ 9.3% < 9.719E-OOS < 5.0S1E-007 
Cm-243 < 2.361E-001 +/ 3.7% < 2.249E-004 < 4.534E-009 
Cm-244 < 1. 308E+OO4 +/ 14.1% < 1.245E+OOl < 1. 59SE-004 
Cm-245 < 4.524E-001 +/ 7.9% < 4.309E-004 < 2.601E-006 
Cm-247 < 1.774E-002 +/ B.6% < 1.6a9E-OOS < 1.898E-004 
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Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 
< 

1.879E-002 +/
2.497E-OOI +/

3.6% 
5.9% 

< 
< 

1.790E 005 
2. 378E-004 

< 
< 

4.547E-009 
1.560E-007 

? : Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1 -,-- .---.-------.- ---- ---- ------------- ---- ---- -.-- ---- -I 
1 Segment 13 Results 1 

1-- .--.----.---.- -------------------------.-- --------- ---------1 
Segment: 13 Detector: DETOI Position: 13 
C:\Canberra\NDA2k\Data\00000205_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P013_S013 

Acquisition Start: 12/22/2008 12:24:52 PM 

Elapsed Live Time: 118.97 sec Elapsed Real Time: 120.00 sec 


***************.***** Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.395 +/- 0.0064 
SE-75 264.66 0.470 +/- 0.0071 
SE-75 279.54 0.484 +/ 0.0082 
SE-75 400.66 0.525 +/- 0.0111 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 12:26:53 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net peak Continuum FWHM peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2234.72 11980 5 1.11 4467.56 7.038E-005 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M ; First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uei) (uCi/g) 9 

n on <: 1. 617E 002 +/ 1. 8% <: 1.S40E 005 <: 7.45 016 
Pulser <: O.OOOE+OOO +/ - 0.0% <: O.OOOE+OOO 
Na-22 <: 2.243E-002 +/ 2.0% <: 2.136E-OOS <: 3.S44E-012 
Al-26 <: 1.769E-002 +/ 14.9% <: 1. 6B4E- 005 <: 9.302E-007 
K-40 <: 2.717E-OOI +/ 4.9% <: 2.S87E-004 <: 4.238E-002 
Co-57 <: S.324E-002 +/  3.5% <: S.070E-OOS <: G.229E-012 
Co-60 <: 2.11SE-002 +/ 1.7% <: 2.014E-005 <: 1. BSSE-Oll 
Se-7S <: S.031E 002 +/ 1. 9% <: 4.791E-00S <: 3.46IE-012 
Kr-SS <: 3.S66E+OOO +/  3.1% <: 3.397E-003 <: 8.987E-009 
Sr-90 <: 1.I8SE- 002 +/ 1.9% <: 1.129E-00S <: 8.S94E-Oll 
Sb-12S <: 4.998E-002 +/ 2.1% <: 4.760E-OOS <: 4.808E-Oll 
Ba-133 <: 2.0S0E-002 +/  1.7% <: 1.95;!E-OOS <: 8.09GE-Oll 
Cs-134 <: 9.4B7E-003 +/ 2.0% <: 9.03GE-006 <: 7.239E-012 
Cs-137 <: 1.l85E-002 +/ 1.9% <: 1.l29E-OOS <: 1. 3S1E- 010 
Eu-1S2 <: S.833E-002 +/ 2.5% <: S.SS5E-00S <: 3.278E-OIO 
EU-lS4 <: 6.404E-002 +/ - 2.2% <: 6.099E-OOS <: 2.401E-010 
Ho-166m <: 1. 655E-002 +/ 2.3% <: 1.S76E-OOS <: 9.202E-009 
Bi-207 <: 1.263E-002 +/ 2.0% <: 1.203E-00S <: 2.299E-01O 
Pb-210 <: 1.S67E+OOO +/ 36.7% <: 1.493E-003 <: 2.038E-008 
Ra-226 <: 3.073E-002 +/ 2.2% <: 2.927E-OOS <: 3.073E-OOS 
Ac-227 <: 1. 816E-001 +/ 8.3% <: 1.729E-004 <: 2.48BE-009 
Th-230 <: 1.4l4E+OOl +/ 13.0% <: 1. 347E-002 <: 6.929E-004 
Pa-231 <: 8.280E-OOl +/ 11.2% <: 7.88SE-004 < 1.730E-OOS 
Th-232 <: 2.334£-002 +/ 2.2% <: 2.223E-00S < 2.103E-001 
U-232 <: 2.334E-002 +/ 2.2% <: 2.223E-OOS < 1. OB1E- 009 
U-233 <: S.756E+002 +/ - 2.7% <: 5.482E-001 <: S.871E-002 
Pa-234 <: 1.046E-OOl +/ 11.5% < 9.958E-00S 
Pa-234m <: 8.470E+00l +/ 2.1% < 8.067E-002 
U-234 <: O.OOOE+OOO +/ 0.0% < O.OOOE+OOO <: O.OOOE+OOO 
U-235 < 5.731E-002 +/ 2.5% <: 5.4S9E-OOS <: 2.619E-002 
Np-237 <: 5.268E-002 +/ 1.9% <: S.017E-005 < 7.37SE-005 
Pu-238 <: 4.099E+003 +/ 2.6% < 3.904E+000 < 2.369£-004 
U-238 <: 1.372E+OOO +/ 2.1% <: 1.307E-003 <: 4.03SE+OOO 
Pu-239 <: 6.94SE+002 +/ 3.2% <: 6.617E-001 < 1.105E-002 
Pu-239B 
U-239 

<: 

<: 

1.097E+003 
6.S28E+OOO 

+/ 
+/

5.7% 
45. a'll 

< 
<: 

1.044E+000 
6.217E-003 

<: 1. 743£-002 

Pu-240 <: 8.432E+OO2 +/ 5.0% <: 8.030E-001 <: 3.668E-003 
Am-24l <: 1.850E-00l +/ 15.6% <: 1.761E-004 <: 5.327E-008 
Am-24113 <: 3.060E+OO2 +/ 5.5% <: 2.914E-OOl <: 8.B12E-00S 
Pu-241 < 2.10SE+OO4 +/ 2.8% <: 2.008E+OO1 < 2_028E-004 
Pu-241B <: 6.051E+003 +/ 2.5% <: S.763E+OOO <: 5.B21£-00S 
Pu-242 < O.OOOE+OOO +/ 0.0% < O_OOOE+OOO <: 0.000£+000 
Am-243 <: 9.4S1E-002 +/ 8.4% <: 9.001E-005 <: 4.678E-007 
Cm-243 < 1. 962E-001 +/ 3.3% <: 1.869E-004 <: 3.768£-009 
Cm-244 <: 1.638E+OO4 +/ 14.1% <: 1.560E+001 <: 1.998E-004 
Cm-24S <: 3.685E-001 +/ - 7.7% <: 3.510E-004 <: 2.119E-006 
Cm-247 < 1.646E-002 +/ 8.5% <: 1.S67E-005 <: 1.761E-004 
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Nuclide Total Activity %Error Concentration r~ass 


(uCi) (uCi/g) g 


Cf-249 < 1.740E-Q02 +/ 3.5% < 1.657E-OOS < 4.210E-Q09 
Cf-251 < 1.977E-00I +1- 5.6't < 1.883E-004 < 1.235E-007 

? Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< = r-lDA 


@ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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I--~--------- ------
Segment 14 Results 

1------------------
Segment: 14 Detector: DET01 Posi tion: 14 
C:\Canberra\NDA2k\Data\00000205_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P014 S014 

Acquisition Start: 12/22/2008 12:29:04 PM 
Elapsed Live Time: 119.09 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.876 +/- 0.0131 
SE-75 264.66 0.894 +/- 0.0129 
SE-75 279.54 0.905 +/- 0.0142 
SE-75 400.66 0.903 +/- 0.0170 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 12:31:06 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.58 Y 66 183 0.70 121.00 8.967E-006 32.37 
2234.74 11980 6 1.10 4467.61 5.398E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mUltiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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I 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

n on Fe < 2.590E-002 +/ 1. 9% < 2.46GE-005 < 1.194E-015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 1.378E-002 +/  2.0% < 1.312E-OOS < 2.177E-012 
AI-26 < 2.578E-002 +/ 15.2% < 2.455E-005 < 1.3S6E-006 
K-40 
Co-57 

< 
< 

2.BOSE-00I 
4.728E-002 

+/ 
+/

5.0% 
3.4% 

< 
< 

2.671E-004 
4.503E-005 

< 
< 

4.376E-002 
5.532E-012 

Co-60 < 3.306E-002 +/ 1.7% < 3.149E-005 < 2.900E-Oll 
Se-7S < 3.567E-002 +/ 1. 9% < 3.397E-005 < 2.454E-012 
Kr-85 < 4.647E+OOO +/ 3.U < 4.426E-003 < 1. 17lE-008 
Sr-90 < 1. 950B: -002 +/ 1.9'< < 1.857E-005 < 1. 414E-OI0 
Sb-125 
Ba-133 
Cs-134 

< 
< 
< 

3.467E-002 
1. 963E-002 
1. 346E-002 

+/
+/
+/

2.1% 
1.7% 
2.0% 

< 
< 
< 

3.302E-005 
1.670E-OOS 
1. 262E-005 

< 
< 
< 

3.335E-Oll 
7.756E-Oll 
1.027E-Oll 

Cs-137 < 1.950E-002 +/ 1.9% < 1.8S7E-005 < 2.223E-OI0 
Eu-lS2 < 6.202E-002 +/ 2.S% < 5.907E-005 < 3.48SE-OI0 
Eu-lS4 < 3.934E-002 +/ 2.2% < 3.747E-00S < 1.47SE-010 
Ho-166m < 2.179E-002 +/ 2.3% < 2.076E-OOS < 1. 212E-009 
Bi-207 < 1.144E-002 +/ 2.0% < 1.090E-00S < 2.083E-010 
Pb-210 < 7.653E+OO2 +/ 56.7% < 7.289E-001 < 9.949E-006 
Ra-226 < 2.868E-002 +/ 2.2% < 2.732E-00S < 2.868E-00B 
Ac-227 < 1.168E-001 +/ 8.3% < 1.112E-004 < 1. 600E-009 
Tb-230 < 6.419E+001 +/ 8.6% < 6.113E-002 < 3.14SE-003 
Pa-231 < 6.474E-OOI +/ 11.2% < 6.166E-004 < 1. 3S3E-005 
Th-232 < 1.547E-002 +/ 2.4% < 1.473E-005 < 1. 394E-001 
U-232 < 4.925E-002 +/ 2.2% < 4.69lE-005 < 2.280E-009 
U-233 < 4.S75E+002 +/ 2.7% < 4.358E-00I < 4.667E-002 
Pa-234 < 9.474E-002 +/ 11.5% < 9.023E-005 
Pa-234m < 1.538E+002 +/  2.2% < 1.465E-00I 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 4.096E-002 +/ 2.5% < 3.90lE-005 < 1. 872E-002 
Np-237 < 4.403E-002 +/ 1. 9% < 4.193E-005 < 6.164E-005 
Pu-238 < 3.013E+OO3 +/ 2.6% < 2.869E+000 < 1.741E-004 
U-238 < S.08lE-00l +/ 2.2% < 4.839E-004 < 1.494E+000 
Pu-239 < 5.602E+002 +/ 3.1% < 5.336E-00l < 8.908E-003 
Pu-239B < 1. 517E+003 +/ 5.4% < 1.44SE+OOO < 2.412E-002 
U-239 < 9.456E+003 +/ 69.5% < 9.006E+000 
Pu-240 < 8.993E+002 +/ 4.7% < 8.565E-OOl < 3.912E-003 
Am-241 4.595E+000 +/ 40.9% 4.376E-003 1.323E-006 
Am-241B < 3.442E+002 +/ 5.0% < 3.279E-00I < 9.914E-005 
Pu-241 < 1.602E+004 +/ 2.B% < 1. 52SE+00I < 1.541E-004 
Pu-241B < 4.513E+003 +/ 2.4% < 4.299E+000 < 4.342E-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1. 513E-00I +/ 1.8% < 1.44lE-004 < 7.488E-007 
Cm-243 < 1.560E-00l +/ 3.3% < 1. 486E- 004 < 2.996E-009 
Crn-244 < 1.578E+004 +/ 14.2% < 1.S03E+00I < 1. 925E-004 
Cm-245 < 2.705E-00I +/ 7.7% < 2.576E-004 < 1. 555E- 006 
Cm-247 < 1.861E-002 +/ 8.5% < 1.772E-005 < 1.991E-004 
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• 
Nuclide Total Activity %'Error Concentration Mass 


(uCi) (uCi/g) g 


Cf-249 <: 2.166E-002 +/ 3.5% <: 2.063E-QOS < 5.24lE-009 
Cf-25l <: 1.S00E-OOI +/- 5.6%' < 1. 42SE-Q04 <: 9.373E-OOS 

? Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis

* ; Nuclide was manually edited 
<: MDA 


@ ; Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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~-------------------------------
segment 15 Results 

Segment: 15 Detector: DETOI Posi tion: 15 
C:\Canberra\NDA2k\Data\00000205_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P015_S015 

Acquisition Start: 12/22/2008 12:33:15 PM 
Elapsed Live Time: 119.15 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.908 +/- 0.0136 
SE-75 264.66 0.918 +/- 0.0133 
SE-75 279.54 0.924 +/- 0.0145 
SE-75 400.66 0.919 +/- 0.0173 

Errors quoted at 1.000 sigma 

.*******.************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 12:35:17 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency ~Uncert. 

2234.74 11980 6 1.10 4467.60 2.744E-005 1. 42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m ; Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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, 

**************************************************** NID/MDA Results 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 1.355E-002 +/ 1. 8% < 1.291E-00S < 6.247E-016 
Pulser 
Na-22 

< 
< 

O.OOOE+OOO 
5.331E-003 

+/
+/

0.0% 
2.1% 

< 
< 

O.OOOE+OOO 
5.077E-006 < 8.423E-013 

Al-26 < 3.589E-002 +/ 15.4% < 3.41BE-00S < 1.888E-006 
K-40 < 2.709E-00l +/ 5.0'! < 2.580E-004 < 4.22GE-002 
Co-57 < 4.299E-002 +/ 3.5% < 4.094E-005 < S.029E-012 
Co-GO < 2.991E-002 +/ 1.7% < 2.848E-OOS < 2.623E-Oll 
Se-75 < 3.568E-002 +/ 1. 8'! < 3.39BE-OOS < 2.4S5E-012 
Kr-85 < 2.689E+000 +/ 3.0% < 2.S61E-003 < 6.777E-009 
Sr-90 < 2.077E-002 +/ 1.9'! < 1.978E-00S < 1.S06E-OI0 
5b-12S < 3.889E-002 +/ 2.1% < 3.704E-00S < 3.741E-Oll 
Ba-l33 
Cs-134 

< 
< 

2.13SE-002 +/ 
1.359E-002 +/

1.7% 
1.n 

< 
< 

2.037E-005 
1.294E-OOS 

< 
< 

S. 44 7E-Oll 
1. 037E-Ol1 

Cs-137 < 2.077E 002 +/ 1. 9'! < 1.978E-OOS < 2.368E-010 
Eli-1S2 < 5.680E-002 +/ 2.5% < 5.410E-OOS < 3.192E-010 
Eu-154 < 1.522E-002 +/ 2.2% < 1.450E-Q05 < 5.708E-Oll 
Ho-166m < 2.148E-002 +/ 2.2% < 2.04SE-005 < 1.194E-008 
Bi-207 < 1.297E-002 +/ 2.0% < 1.236E-00S < 2.361E-OI0 
Pb-210 < 9.707E+OO2 +/ 57.4% < 9.244E-00l < 1.262E-005 
Ra-226 < 3.368E-002 +/ 2.0% < 3.20BE-OOS < 3.368E-008 
Ac-227 < 1.177E-001 +/ 8.3% < 1.121E-004 < 1.612E-009 
Th-230 < 5.842E+OOI +/ B.6% < S.S64E-002 < 2.862E-003 
Pa-231 < 5.442E-001 +/ 11. 2% < S.183E-004 < 1.137E-005 
Th-232 < 3.287E-002 +/ 2.It < 3.D1E-005 < 2.962E-00l 
U-232 < 3.287E-002 +/  2.1% < 3.l31E-OOS < 1.522E-009 
U-233 < 4.295E+002 +/ 2.8% < 4.090E-001 < 4.381E-002 
Pa-234 < 6.432E-002 +/ 12.2% < 6.126E-005 
Pa-234m < 1.073E+002 +/ 2.1% < 1.022E-001 
U-234 < O.OOOE+OOO +/ O.O'/; < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.S34E-002 +/ 2.5% < 3.36SE-005 < 1.61SE-002 
Np-237 < 3.688E-002 +/ 1.9'! < 3. Sl3E-005 < S.164E-005 
Pu-238 < 2.725E+003 +/ 2 . 7'/; < 2.S9SE+00O < 1.S75E-004 
U-238 < 2.952E+OOO +/ 2.2% < 2.811E-003 < 8.678E+OOO 
Pu-239 < 5.610E+002 +/ 3.2% < 5.343E-001 < 8.920E-OO) 
Pu-239B < 1.289E+003 +/ 5.6% < 1. 228E+00O < 2.049E-002 
U-239 < 1. S48E+OO4 +/ 70.2% < 1. 475E+OO1 
pu-240 < 8.832E+002 +/ 4.9% < 8.411E-001 < 3.842E-003 
Am-241 < 5.05SE+00O +/ 2S.4% < 4.815E-003 < 1.4S6E-006 
Am-241B < 3.403E+002 +/ 5.1% < 3.241E-001 < 9.B01E-005 
Pu-241 < 1.461E+004 +/ 2.9% < 1. 392E+OO1 < 1.40GE-004 
Pu-241B < 4.191E+003 +/ 2.4% < 3.992E+OOO < 4.032E-OOS 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.441E-QOl +/ 1. 8% < 1. 373E-004 < 7.13SE-007 
Cm-243 < 1. 487E-001 +/ 3.3% < 1.416E-004 < 2.85SE-009 
Cm-244 < 1. 409E+OO4 +/ 14.1% < 1.342E+OO1 < 1.719E-004 
Cm-245 < 2.536E-001 +/ 7.7% < 2.41SE-004 < 1.458E-006 
Cm-247 < 1. 870E- 002 +/ 8.5% < 1.781E-00S < 2.001E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < l.592E-002 +/ 3.5% < 1. 517E-005 < 3.854E-009 
Cf-251 < 1.389E-OOl +/- 5.6% < 1. 323E-004 < S.6BlE-OOB 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-'__"-_ ---------- ---------1 
Segment 16 Results1 1 

1-------- ------1 

Segment: 16 Detector: DET01 position: 16 
c:\Canberra\NDA2k\Data\00000205_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P016_S016 

Acquisition Start: 12/22/2008 12:37:27 PM 

Elapsed Live Time: 119.17 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.852 +/- 0.0128 
SE-75 264.66 0.880 +/- 0.0127 
SE-75 279.54 0.886 +/- 0.0140 
SE-75 400.66 0.885 +/- 0.0167 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 12:39:30 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net Peak continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

413 .87 18 5 0.58 828.97 1.916E-004 29.26 
2234.73 11980 3 1.09 4467.58 2.486E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

Y peak Identified by N1D 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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**************************** *.*~******************** NID/MDA Results 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.094E-002 +/- 2,3% < 1.995E-005 < 9.655E-016 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 2.370E-002 +/- 2.3% < 2.257E-005 < 3.745E-012 
Al-26 < 4.040E-002 +/- 18.0% < 3.848E-005 < 2.125E-006 
K-40 < 4.335E-00I +/- 5.6% < 4.129E-004 < 6.763E-002 
Co-57 < 7.500E-002 +/- 4.4% < 7.143E-005 < 8.775E-012 
Co-60 < 5.509E-002 +/- 2.0% < 5.247E-005 < 4.831E-Ol1 
Se-75 < 6.156E-002 +/- 2.8% < 5.863E-005 < 4.236E-012 
Kr-85 < 6.022E+000 +/- 3.6% < 5.736E-003 < 1.518E-008 
Sr-90 < 2.577E-002 +/- 2.6% < 2.454E-005 < 1.868E-010 
Sb-125 < 7.038E-002 +/- 2.7% < 6.703E-005 < 6.771E-011 
Ba-133 < 3.574E-002 +/- 2.3% < 3.403E-005 < 1.412E-010 
Cs-134 < 1. 702E-002 +/ - 2.8% < 1.621E-005 < 1.299E-011 
Cs-137 < 2.577E-002 +/- 2.6% < 2.454E-005 < 2.938E-010 
Eu-152 < S.157E-002 +/- 2.9% < 7.769E-005 < 4.584E-010 
Eu-154 < 6.766E-002 +/- 2.4% < 6.444E-005 < 2.537E-010 
Ho-166m < 2.377E-002 +/ - 2.8% < 2.264E-005 < 1. 322E-008 
Bi-207 < 2.114E-002 +/- 2.S% < 2.0DE-005 < 3.S47E-010 
Pb-210 < 2.303E+000 +/- 46.8% < 2.194E-003 < 2.994E-00B 
Ra-226 < 5.061E-002 +/ 3.0% < 4.820E-005 < 5.0616-00S 
Ac-227 < 2,34SE-001 +/- 3.5% < 2.233E-004 < 3.212E-009 
Th-230 < 2.220E+001 +/- 15.5% < 2. 114E- 002 < 1.0a8E-003 
Pa-231 < 7.989E-001 +/- 11.4% < 7.609E-004 < 1.6706-005 
Th-232 < 7.3956-002 +/- 2.9% < 7.043E-00S < 6.6636-001 
U-232 < 7.39SE-002 +/- 2.9% < 7.043E-005 < 3.424E-009 
U-233 < 7.S65E+002 +/- 2.5% < 7.4906-001 < 8.022E-002 
Pa-234 < 1. 001E-C01 +/ 12.3% < 9.533E-005 
Pa -234m < 1.933E+002 +/- 2.4% < 1.841E-00I 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 7.724E-002 +/- 3,6% < 7.35GE-00S < 3.530E-002 
Np-237 < 6,Q62E-002 +/- 2.6% < S.773E-005 < 8.486E-005 
Pu-238 < 6.0486+003 +/- 3.6% < S.760E+00O < 3.496E-004 
U-238 < 3.549E+000 +/ 2.4% < 3.3806-003 < 1. 043E+001 
Pu-239 < 1.041E+003 +/- 4.1% < 9.9126-001 < 1.655E-002 
Pu-239B < 1.46SE+003 +/- 7.0% < 1.395E+000 < 2.329E-002 
U-239 < 1. 290E+001 +/ - 58.6% < 1. 229E-002 
Pu-240 < 1. 2016+003 +/- 6.2% < 1.144E+000 < 5.22SE-003 
Am-241 < 2.335E-001 +/- 19.9% < 2.224E-004 < 6.72S6-00S 
Am-241B < 4.1936+002 +/- 6.8% < 3.993E-00I < 1. 207E-004 
Pu-241 < 3.113E+004 +/- 3.7% < 2.965E+OO1 < 2.99S6-004 
Pu-241B < S.OS6E+003 +/ 3.6% < 7.701E+000 < 7.7796-005 
Pu··242 < O.OOOE+OOO +/- 0.0% < 0.0006+000 < O.OOOE+OOO 
Am-243 < 1.390E-00l +/- 10.7% < 1. 324E-004 < 6.8826-007 
Cm-243 < 2.159E-00I +/- 3.9% < 2.0S6E-004 < 4.14SE-009 
Cm-244 < 2.55SE+004 +/- 14.2% < 2.433E+001 < 3.1l7E-004 
Cm-245 < 5.124E-001 +/ - 8.1% < 4.880E-004 < 2.946E-006 
Cm-247 < 3.177E-002 +/- 8.7% < 3.026E-005 < 3.400E-004 
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. .. 

Nuclide Total Activity tError concentration Mass 


(uCi) (uCi/g) g 


Cf-249 < 1.957E-002 +/ 3.8% < 1. 864E-005 < 4.736E-009 
Cf-251 < 2.670E-OOI +/- 6.2% < 2.543E-004 < 1.669E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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• 1-'--"-- ---------- --------- --------------------- ---------- --------- 1 
Summed Segment Spectra ResultsI ' 

________ :at=~~=~:_~=:m=~==~____ __________ _______________ 1
1---------
C:\Canberra\NDA2k\Data\00000205_CNTR0001_DCAT0002_PROCOOA1.CNF 

Elapsed Live Time: 97.60 sec Elapsed Real Time: 120.00 sec 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings .-. 
Reference peak/MCA Test failed: reference peak data does not match MCA time 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis performed on: 12/22/2008 12:39:38 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.47 8797 42294 2.42 100.80 7.758E-007 3.81 
59.43 Y 349443 45401 1.12 120.70 6.602E-006 0.37 
67.09 Y 1201 26341 1.14 136.02 1. 984E-005 20.88 

:4 94.68 Y 63587 87107 1.53 191. 14 1. 522E-004 0.88 350.39 
m 98.68 Y 244514 117368 1.54 199.15 1.781E-004 0.69 
m 100.87 Y 37827 118934 1.54 203.52 1.922E-004 1.14 
m 103.32 Y 172196 95396 1. 55 208.40 2.080E-004 0.68 
M lll. 06 Y 64841 58004 1.39 223.88 2.562E-004 0.70 457.54 
m 114.57 Y 53915 64722 1.40 230.89 2.766E-004 0.76 
m 116.64 Y 49210 54703 1.40 235.03 2.882E-004 0.75 
m 120.57 Y 12524 55020 1.41 242.88 3.091E-004 1.64 
m 122.84 Y 6299 48190 1.41 247.42 3.204E-004 2.89 
m 125.24 Y 24572 45976 1.41 252.21 3.318E-004 1.04 
T. 129.26 Y 116200 40182 1.42 260.24 3. 494E- 004 0_59 
M 141. 69 Y 843 32240 1.17 285.0S 3. 928E- 004 16.56 1.56 
m 144.14 Y 8259 32448 1.17 289.98 3.994E-004 5.88 
m 146.30 Y 6555 32641 1.17 294.29 4.04SE-004 6.29 
m 148.52 Y 16425 36544 1.18 298.72 4.098E-004 5.39 
m 152.86 Y 610 33276 1.18 307.40 4.183E-004 21.75 
:4 160.99 Y 6806 33995 1. 33 323.64 4.300E-004 6.S5 12.52 
m 164.57 Y 6153 56138 1. 34 330. Sl 4.336E-004 5.81 
m 169.45 y 1431 54927 1. 34 340.57 4.371E-004 11.47 
m 171.33 Y 4607 54466 1.35 344.31 4.380E-004 6.11 

179.13 Y 2655 27209 1. 29 359.90 4.400E-004 9.67 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 

(keV) Area Counts (keV) centroid Efficiency %Uncert. 

189.29 y 4050 32571 1.29 380.19 4.385E-004 7.36 
195.65 Y 4212 31142 1. 20 392.91 4.356E-004 6.94 

M 203.51 Y 26597 25630 1.13 408.62 4.306E-004 0.79 36.07 
m 207.97 Y 87968 23075 1.14 417.52 4.271E-004 0.48 

225.46 619 15813 1. 08 452.49 4.109E·004 31.16 
M 237.78 Y 475 12660 1. 08 477.09 3.977E-004 33.12 4.03 
m 243.33 Y 1407 17200 1.08 488.18 3.916E-004 25.97 

255.32 Y 3975 15198 1.18 512.15 3.783E-004 5.26 
M 263.95 Y 1439 12322 1. 27 529.40 3.687E-004 8.01 1. 31 
m 267.49 Y 3128 11930 1.27 536.46 3.648E-004 5.77 

297.40 Y 1906 11659 1.33 596.23 3.335E-004 9.44 
M 311.76 Y 4544 10717 1.50 624.94 3.196E-004 2.22 9.17 
m 316.18 Y 506 13405 1. 51 633.76 3.1S6E-004 14.55 
m 320.86 Y 3177 12840 1.51 643.11 3.114E-004 2.84 
m 323.36 Y 4056 12447 1.52 648.12 3.091E-004 2.35 
M 332.67 Y 30128 8690 1. 30 666.71 3.011E-004 0.68 15.68 
m 335.61 Y 12315 8080 1. 30 672.59 2.986E-004 1.05 
m 341.36 Y 3433 7661 1.31 684.07 2.940E-004 2.43 
m 344.92 Y 26702 7943 1.31 691.19 2.911E-004 0.71 
M 361. 88 Y 379 5877 1.28 725.08 2.783E-004 15.80 31.22 
m 366.92 Y 3748 6946 1. 28 735.16 2.747E-004 2.54 
m 368.47 Y 7105 6185 1.29 738.26 2.737E-004 1. 58 
m 370.82 Y 882 6041 1.29 742.96 2.720E-004 6.97 
m 374.97 Y 70907 5140 1.29 751.25 2.692E-004 0.49 
m 380.07 Y 13465 4052 1. 30 761. 44 2.65SE-004 0.97 
m 382.66 Y 11915 3754 1.30 766.61 2.641E-004 1.03 

392.83 Y 23795 3953 1.53 786.93 2.577E-004 0.87 
399.48 Y 236 3217 1. 07 SOO.23 2.S38E-004 40.37 

M 413.62 Y 63484 2142 1. 32 828.48 2.458E-004 0.51 16.48 
m 419.07 Y 348 1604 1. 33 839.37 2.428E-004 9.76 
m 422.48 Y 481S 1711 1. 33 846.18 2.HOE-004 1. 58 
m 426.50 Y 1194 1639 1. 33 854.21 2.390E-004 3.76 
m 429.92 Y 136 1611 1. 34 861. 05 2.373E-004 22.29 
M 445.68 Y 316 1036 1. 32 892.55 2.297E-004 10.03 0.91 
m 451. 35 Y 7773 1031 1. 32 903.88 2.271E-004 2.31 

481. 44 Y 213 689 1. 47 964.01 2.146E-004 21.09 
558.50 90 316 0.84 1117.99 1.898E-004 32.84 
582.81 Y 47 222 1. 01 1166.57 1. 836E-004 49.07 
597.60 Y 191 310 1.41 1196.12 1.801E-004 17.72 
618.79 Y 666 274 1. 50 1238.47 1.755E-004 5.83 

M 633.09 Y 88 183 1.52 1267.04 1. 725E-004 17.35 3.14 
m 640.03 y 307 247 1. 52 1280.91 1. 712E-004 6.75 
m 645.77 Y 473 241 1. 53 1292.38 1.700E-004 5.31 
m 652.52 Y 501 233 1.53 1305.86 1.6S8E-004 5.00 
m 658.65 Y 299 227 1.53 1318.1l 1.676E-004 7.26 
m 662.28 Y 3325 213 1.54 1325.36 1.670E-004 1. 80 

688.57 Y 340 225 1.61 1377.91 1.625E-004 9.75 
M 717.50 Y 76 125 1.57 1435.71 1. 579E-004 14.64 0.63 
m 721. 84 Y 1651 133 1.58 1444.39 1. 573E-004 4.90 

737.20 Y 66 88 1. 63 1475.09 1.550E-004 26.20 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 

(keV) Area Counts (keV) centroid Efficiency %Uncert. 

755.95 y 199 99 1.79 IS12.55 1.524E-004 11.22 
769.09 Y 437 123 1. 80 1538.80 1.507E-004 6.73 

1173.46 Y 90 34 1. 84 2346.85 1.132E-004 14.81 
1332.50 Y 120 49 2.40 2664.66 1.020E-004 14.20 

M 	 2223.99 31 9 0.99 4446.12 5.042E-OG5 19.39 2.08 
m 	 2234.72 191681 128 1. 00 4467.57 4.994E-00S 0.42 


2293.64 44 49 1. 70 4S8S.31 4.728E-00S 33.67 

2382.53 14 7 1. 82 4762.93 4.34SE-00S 41. 02 


Reference Peak Correction factor (from 2234.4 keV peak) is 1.07 +/- 0.00 

y = Peak Identified by NID 

M First peak in a multiplet region 

m = Other peak in a multiplet region 

F Fitted singlet 

? = Adjacent peak noted 


Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %'Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe @ 1.00OE+020 +/- 100.0% @ 5.952E+015 

Pulser < O.OOOE+OOO +/ - O.O%' < O.OOOE+OOO 

Na-22 < 1. 035E-00I +/- 1.2% < 6.162E-006 < 1. 636E-Oll 

Al-26 < 1. 445E-001 +/- 8.21; < 8.604E-006 < 7.603E-006 

K-40 < 1.232E+00O +/- 3.1% < 7.33SE-005 < 1. 922E- 001 


X 	 Co-57 
Co-60 2.206E-00I +/ - 10.5% 1.313E-OOS 1.93SE-OIO 

Se-75 < 1.766E+OOO +/- 1.1% < 1. 051E-G04 < 1. 215E-010 

Kr-85 < 4.232E+OOI +/ 2.5% < 2.519E-003 < 1.006E-007 

Sr-90 < 1. 389E-001 +/- 1.0% < 8.26IE-006 < 1. 007E-009 

Sb-125 < 8.726E-00I +/- 1. 5% < S.194E-005 < 8.395E-OIO 

Ba-l33 < 5.793E-00I +/- 1. 0% < 3.448E-005 < 2.288E-009 

Cs-134 < 1.216E-OOI +/- 1.0% < 7.238E-006 < 9.277E-Oll 


X 	 CS-137 
Eu-lS2 < 3.850B-OOI +/- 2.1% < 2.292E-005 < 2.164E-009 
Eu-154 < 2.728E-OOI +/- 1.5% < 1. 624E-005 < 1.023E-009 
Ho-166m < 1. 372E-00I +/- 1.7% < 8.168E-006 < 7.630E-008 
8i-207 < 1.147E-OOl +/- 1.2% < 6.826E-G06 < 2.087B-009 
Pb-210 < 1.S89E+OO4 +/- 12.2% < 9.459E-00I < 2.066E-004 
Ra-226 < 2.970E-00I +/ 1. 5% < 1.76SE-005 < 2.970E-007 
Ac-227 < 2.452E+OOO +/- 8.2% < 1.459E-004 < 3.359E-008 
Th-230 3.588E+OO3 +/- 22.5% 2.136E-OOI 1. 758E-OOI 
Pa-231 < 1.381E+001 +/ 11.2% < 8.219E-004 < 2.886E-004 
Th-232 < 3.084E-00I +/- 1. 9% < 1. 835B-005 < 2.778E+000 
U-232 6.233E-001 +/- 33.1% 3.710E-005 2.8a6E-008 
U-233 < 9.152E+OO3 +/ 1.6% < S.44BE-00I < 9.33SE-001 
Pa-234 < 4.895E-001 +/- 12.1% < 2.914E-005 
Pa-234m < 6.075E+002 +/- 1.5% < 3.616E-002 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
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U~·~ < 7, B78E-001 +/ 1.8% < 4, 689E-005 < 3.600E-001 
Np-237 S.700E+OOO +/ 3.5% 3.393E-004 7.981E-003 
Pu-238 3.516E+OO4 +/ 2LB% 2.093E+OOO 2.032E-003 
\;-238 < 1,138E+00l +/ 1.6% < 6.773E-004 < 3.345E+00l 
Pu-239 6.951E+OO6 +/ 1.6% 4.137E+002 1.10SE+002 
Pu-239B 3.881E+006 +/ 0.6% 2.310E+002 6.170E+OOl 
U-239 @ 1. 000E+020 +/ 100.0% @ S.952E+015 

X Pu-240 
Am-24l 1. 226E+006 +/ 2.8% 7.297E+OOl 3.530E-OOl 
Am-241B 1i.211E+OOS +/ 1. 8% 3.697E+OO1 1.789E-001 
Pu-241 4.970E+006 +/ 5.7% 2.958E+002 4.781E-002 
Pu-241B 8.99SE+OO6 +/ 1.7% 5.354E+002 8.653E-002 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.656E+000 +/ 1. 2% < 1. 581E-004 < 1. 315E-005 
Cm-243 < 2.768E+OOO +/ 3.0% < 1.647E-004 < 5.314E-008 
Cm-244 < 1. 34 7E+005 +/ - 14.1% < 8.021E+OOO < 1. 644E-003 
Cm-245 < 4.868E+OOO +/ 7.5% < 2.898E-004 < 2.799E-OOS 
Cm-247 < 3.S43E-OOl +/ 8.4% < 2.109E-OOS < 3.791E-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 
 9 

Cf-249 < 4.305E-001 +/ 3.2% < 2.562E-005 < 1. 042£-007 
Cf-251 < 2.723E+000 +/- 5.3% < 1. 621£-004 < 1.702E-006 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.11E+002 +- 1.81E+000 3.27E+00l +- 2.66E-00l 

Beta: 2.24E+002 +- 3.77£+000 Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1. 89E+001 +- 3.58E-001 
203.55 3.89E+001 +- 5.57E-001 
375.05 6.07E+001 +- 7.60E-001 
413.71 6.31E+001 +- B.69E-001 
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~ i~' L _____ -------- ------------ --- ---- --------------------  --- ----I 
Sum of Segment NID Results


I Category: Segmented I

1----- ---- --- ------------ -------- -------- --- -------- --- --------1 

C:\Canberra\NDA2k\Data\00000205_CNTR0001_DCAT0002_PROCOOAK.CNF 

*********************** Peak Analysis Results *********************** 

No peak analysis results available for reporting purposes 

************************ NID/MDA Results **************************** 

Nuclide Total Activity !tError Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 3.236E-002 +1- 1. 8% < 1.926E-006 < 1.492E-01S 
Pulser < O.OOOE+OOO +1- 0.0% < O.OOOE+OOO 
Na-22 < 3.8l6E-002 +/- 2.0% < 2.271E-006 < 6.029E-012 
1>.1-26 < 6.304E-002 +/- 19.8% < 3.753E-006 < 3.3l6E-006 
K-40 < 4.33SE-OOl +/- 5.6% < 2.S8lE-005 < 6.763E-002 
Co-57 2.32lE+OOO +1- 35.3% 1. 382E-004 2.71GE-010 
Co-60 < S.509E-002 +/- 2.0% < 3.279E-006 < 4.83lE-Oll 
Se-75 < 2.953E-001 +1- 1. 9% < 1. 758E-OOS < 2.032E-Ol1 
Kr-8S < 1.669E+OOl +/ - 3.1% < 9.93SE-004 < 4.206E-OOS 
Sr-90 < 9.362E-002 +/- 2.2% < S. S73E-006 < G.7B7E-OlO 
Sb-125 < 3.130E-OOl +1- 2.3% < 1. 863E-005 < 3.0l1E-OlO 
Ba-133 < 2.243E-OOl +/ 1.7% < 1. 33SE-005 < 8.86lE-01O 
Cs-134 < 3.670E-002 +/- 1. 8% < 2.l85E-006 < 2.800E-Oll 
Cs-137 < 9.362E-002 +/- 2.2% < 5.S73E-006 < 1.067E-009 
Eu-152 < 1. 893E-OOl +1- 1. 8% < 1.127E-005 < 1. 064E- 009 
Eu-154 < 1. 090E-OOl +/- 2.2% < 6.486E-006 < 4.086E-OlO 
Ho-166m < 5.248E-002 +1- 2.2% < 3.l24E-006 < 2.918E-008 
Bi-207 < 3.996E-002 +1- 1. 8% < 2.378E-006 < 7.272E-OlO 
Pb-2l0 < 3.332E+004 +/- 309.7% < 1.983E+000 < 4.331E-004 
Ra-226 < 1.115E-OOI +/- 2.3% < 6.636E-006 < 1.llSE- 007 
1>.c-227 < 1.018E+OOO +1- 8.3% < 6.060E-005 < 1.395E-008 
Th-230 3.465E+OOl +/- 53.9% 2.062E-003 1.698E-003 
Pa-23l < 5.306E+OOO +1- 11.2% < 3.l58E-004 < 1.109E-004 
Th-232 < 1. 244E-OOl +/- 2.4% < 7.405E-006 < 1.12IE+OOO 
U-232 < 1. 957E-OOl +/- 2.2% < 1.165E-OOS < 9.060E-009 
U-233 < 3.976E+003 +1- 2.7% < 2.366E-OOl < 4.05SE-OOl 
Pa-234 < 1. e32E-OOl +/ - 12.2% < 1. 090E-005 
Pa-234m < 2.3e9E+002 +/- 2.1% < 1. 422E-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.404E-OOl +/- 2.5% < 2.026l!-OO5 < 1.556E-OOl 
Np-237 7.184E+OOO +/ - 4.9% 4.276E-004 1. 006E-002 
Pu-238 < 2.259E+OO4 +/- 2.6% < 1.34SE+OOO < 1.306E-003 
U-238 < 4.132E+OOO +/- 2.1% < 2.459E-004 < 1.2lSE+OOl 
Pu-239 6.014E+OO6 +1- 1.6% 3.S80E+OO2 9.S63E+OOl 
pu-239B 4.909E+OO6 +/- 0.7% 2.922E+OO2 7.805E+001 
U-239 < 2.653l!+OOS +1- 368.5% < 1.579E+001 
PU-240 5.633E+005 +/- 15.1% 3.353E+OOl 2.4S0E+OOO 
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"'" JtJtI', :t41 1.463E+OO6 +/ 2.2% 8.709E+OOI 4.2l4E-OOl 
Am-24lB 1. 329E+OO6 +/ 2.5% 7.913E+00I 3.828E-OOl 
Pu-24l 1.123E+007 +/ 4.8% 6.687E+OO2 1. 08lE-OOl 
Pu-24lB 1.500E+007 +/ 1.5% 8.929E+OO2 1.443E-OOl 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.403E-OOI +/ 2.2% < S.597E-005 < 4.654E-006 
Cm-243 < 1. 08SE+OOO +/ 3.3% < 6.459E-OOS < 2.083E-OOS 
Crn-244 < 4.734E+OO4 +/ 14.2t < 2.8lSE+OOO < S.776E-004 
Crn-245 
Cm-247 

< 
< 

2.090E+OOO 
1. SllE-OOl 

+/
+/ 

7.7% 
8.5% 

< 
< 

1.244E-004 
8.99SE-006 

< 
< 

1.202E-005 
1.617E-003 
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...... , ,. 
Nuclide Total Activity %Error Concentration Mass 


(uCi) (uCi/g) 9 


Cf-249 < 1.831E-OOI +1- 3.S% < 1.090E-OOS < 4.432E-008 
Cf-251 < 1. 200E+OOO +1 5.6% < 7.142E-OOS < 7.500E-007 

? Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 
• = Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 9.56E+00I +- 1.52E+000 O.OOE+OOO + O.OOE+OOO 

Beta: O.OOE+OOO +- O.OOE+OOO Alpha: O.OOE... OOO + O.OOE+OOO 

Number of energy lines used in correction: o 


Energy Mass (g) 
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.. **1***************** Radioassay Data Sheet 

Engine Version: TMU Gamma 

Assay Instrument: SGS with Trans. 

Analysis Method, LLNL SGS Operating Procedure 

Item ID, SGSI00 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 16800.0 g 
t?u mass 1.lSE+OO2 +
TRU Alpha Activity 9.92E+OOO +
TRU Activity Concentration 5.90E+OOS +
Pu-239 Equivalent Activity 1.03E+OOl +
pu-239 FGE 1.09E+002 +
Decay heat 3.l2E-OOl +

Activity 
Nuclide Mass Activity Uncert. 

9 Ci Ci 

SR90 <LLD <LLD O.OOE+OOO 
CSB7 <LLD <LLD O.OOE+OOO 
U233 <LLD <LLD O.OOE+OOO 
U234 <LLD <LLD O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 1. OlE-002 7.22E-006 1.1SE-006 
PU23S 1. OlE-002 1.74E-001 3.02E-002 
U238 <LLD <LLD O.OOE+OOO 
PU239 1.08E+002 6.82E+OOO 1.07E+OOO 
PU240 6.26E+OOO 1.44E+OOO 2.2GE-OOI 
AM241 4.29E-OOI 1. 49E+OOO 2.34E-OOI 
PU241 1. 99E- 001 2.06E+OOI 3.24E+OOO 
PU242 3.46E-002 1.37E-004 2.SSE-OOS 

Errors quoted at 1.000 sigma 

Operator: Date' 

ITR, Date' 

******************** 

1.5 

Location , LLNL 
Software Version: NDA 2000 V.4.0 
Analysis Date, 12/22/2008 

1.70E+OOI g 

1.12E+OOO Ci 

6.6SE+OO4 nCifg 

1.12E+OOO Ci 

1. 70E+OOI 9 

3.4BE-002 W 


MDA 

Ci 


O.OOE+OOO 

B.67E-00B 

3.95E-003 

O.OOE+OOO 

3.40E-00? 

6.7lE-OO? 

2.49E-004 

3.91E-006 

9. nE-003 

2.05E-003 

S.86E-004 

2.94E-002 

O.OOE+OOO 




________________ __ 

______________ __ 

Radioassay Data for SGSI00 12/22/2008 2:38:04 PM Page 62 

~ **,***************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. 
Analysis Method: LLNL SGS Operating Procedure 
Item ID: SGSI00 

NID identified fiducial nuclide Pu-239 
Source of i sotopics: 

Net Weight 
Pu mass 
TRU Alpha Activity 
TRU Activity Concentration 
Pu-239 Equivalent Activity 
Pu-239 FGE 
Decay heat 

Nuclide Mass Activity 
9 Ci 

SR90 <LLD <LLD 
CS137 <LLD <LLD 
U233 <LLD <LLD 
U234 <LLD <LLD 
U235 O.OOE+OOO 0.008+000 
NP237 6.32E-003 4,SlE-006 
PU238 !l.91E-003 1,71E-001 
U238 <LLD <LLD 
PU239 1,07E+002 6,70E+000 
PU240 6.158+000 1.41E+OOO 
AM241 3,538-001 1.238+000 
PU241 1,958-001 2,038+001 
PU242 3.40E-002 1.358-004 

8rrors quoted at 1.000 sigma 

Operator: 

ITR: 

MEASURED 

16800.0 g 
1.13E+002 +
9.S1E+000 +
S.66E+00S +
9.89E+OOO +
1.07E+002 +
2.998 001 +

Activity 
Uncert. 

Ci 

0.008+000 
O.OOE+OOO 
0.008+000 
0.008+000 
O.OOE+OOO 
7,64E-007 
2.97E-002 
O.OOE+OOO 
1,05E+000 
2.22E-00I 
1.938-001 
3.19E+OOO 
2.S1E-OOS 

Date: 

Date: 

Location:LLNL 
Software Version: NDA 2000 V.4.0 
Analysis Date: 12/22/2008 

1. 68E+001 9 

1.09E+OOO ci 

6.S1E+004 nCi/g 

1.10E+OOO Ci 

1.67E+00I 9 

3.408-002 W 


MDA 

Ci 


O.OOE+OOO 
1. 41E-007 

9.118-003 

0.008+000 

7.86E-007 

1.07E-006 

3.34E-004 

1,18E-00S 

1. 30E-002 

2.7SE-003 

1.16E-004 

3.958-002 

0.008+000 
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MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date = 12/22/08 Declared date = 12/22/08 
Low energy spectrum sensitivity 30.0% Total counts = 7.S90E+006 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 = 0.7238 Cd g/cm2 2.0793 FWHM at 122 keY = 612 eV 
QFIT = 1.13 FWHM at 208 keY 782 eV 
NQFI'T = 1. 01 

Isotope analysis at 
Isotope Relative %' % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.000093 7.4 7.4 0.0508 7.8 0.00878 7.35 0.00904 7.S7 
Pu-239 1.000000 0.0 0.4 545.6549 0.8 94.34273 0.06 94.30822 0.06 
Pu-240 0.057720 1.0 0.9 31.4955 1.2 5.44551 0.95 5.44510 0.95 
Pu-241 0.001833 0.8 0.7 1.0000 0.0 0.17290 0.75 0.20755 0.90 
Pu-242 (New alg. ) 0.1742 ( 10) 0.03011 ( 10) 0.03010 ( 9) 
Am-241 0.005326 0.5 0.4 2.9062 0.8 0.50247 0.51 0.50518 0.52 

Pu-240 effective (meas. date) = 5.518 +/- 1.02% 
Am-241 separated about 28.1S2 +/- 0.166 years ago 
Am/Pu-241 weight ratio = 2.90618 +/- 0.77% 

Messages: 

Lead x-rays detected. 

Notes : * = Error in ratio 
Errors quoted at 1.000 sigma 

MGA sigma defaulted to 1 


Reviewed by: Date: 



Last Measurement Q.A. Report 12/22/08 2:38,15 PM Page 1 

• • 
****************************************************.****************.**** 
***** G E N I E QUALITY ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
12/22/08 2,38,15 PM 

QA File, C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
Sample ID, SGS100 
Sample Quantity, 1.0000E+OOO 
Sample Date, 7/17/08 10:49:07 AM 
Measurement Date: 12/22/08 1,28,21 PM 
Elapsed Live Time: 0.0 seconds 
Elapsed Real Time: 0.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev.l < LU : SD : UD : as > 

SGS-IOO Pu-239 Trans Mas 1.0838E+002 -1.0186E-OOl 
[UD: 1. 0913E+002+/ 7.370) < > 

Flags Key: 	 LU Lower/Upper Bounds Test (Ab Above, Be ~ Below) 
SD Sample Driven N-Sigma Test (In ~ Investigate, Ac Action) 
UD = User Driven N-Sigma Test (In = Investigate, Ac Action) 
BS Measurement Bias Test (In Investigate, Ac = Action) 
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************************************************************************** 

***** G E N I E QUA LIT Y ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
12/22/08 2:38:17 PM 

QA File: C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
Sample ID: SGS100 
Sample Quantity: 1.0000E+000 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date: 12/22/08 1:32:39 PM 
Elapsed Live Time: 97.6 seconds 
Elapsed Real Time: 120.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/ Std. Dev.1 < LU : SD : UD : BS > 

SGS-100 414 keV centroid 8.2847E+002 0.00 
[0.00+/-0.00) > 

SGS-100 414 keV FWHM 1.3596E+000 0.00 
(0.00+/-0.001 < 

SGS-100 Pu-239 Mass 1. 0654E+002 -3.9548E+000 
(UD: 1.1082E+002+/- 1.081] < Ac: > 

Flags Key: 	 LU = Lower/Upper Bounds Test (Ab = Above, Be = Below) 
SD Sample Driven N-Sigma Test (In Investigate, Ac Action) 
un = User Driven N-Sigma Test (In Investigate, Ac Action) 
BS = Measurement Bias Test (In Investigate, Ac = Action) 
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• 1--'--- -- ------------------------ ---------------------------1 
1 NDA 2000 Assay Report
1-- -- --- ------------ --- 1 

Item Information ************************ 

Item 10: SGS100 Count Sequence Number: 206 
Operator: RHWM2\RHWM 
Assay Start: 12/22/2008 1:30:37 PM 
Description 1: SGS100 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 TRU Galv 81.5 
Weight: Gross: 54.0 kg Net: 16.8 kg 
container: Volume: 208.0 1 Full: 100.0 % 
Density: 0.080 kg /l 

************************ System Configuration *********************** 

Counter: 
Segments: 
Scanning Platform: 
Count Type: 
Collimator/Geometry setting: 
Transmission Mode: 
Transmission Correction Type: 
Transmission Source: 

SGS with Trans. 
Number: 16 
Start: 
QC SGS 
Default 

934 mm 
100 

Two Pass 
Standard 
Se··75 Trans. 

o 

o 

Offset: 
Delta: 

o 
Sl mm 

Errors quoted at 1.000 sigma 
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1 -~------ -------------------------- -------- -------- ----------------1 
1 Segment 1 Results 1,
1-- -- --- ---- --- -------- -I 

Segment: 1 Detector: DETOI position: 1 
C:\Canberra\NDA2k\Data\00000206_CNTR0001_DCAT0002_PROC00AG_ANLZ0003_POOl_S00l 

Acquisition Start: 12/22/2008 1:32:39 PM 

Elapsed Live Time: 118.20 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.413 +/- 0.0067 
SE-75 264.66 0.494 +/- 0.0074 
SE-75 279.54 0.499 +/- 0.0085 
SE-75 400.66 0.558 +/- 0.0117 

Errors quoted at 1.000 sigma 

*w*w*****w************* Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 1:34:40 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.40 Y 625 779 1.29 120.65 6.640E-006 8.12 
2234.73 11980 7 1.10 4467.58 4.627E-005 1. 42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/ 0.01 

Y Peak Identified by N1D 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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, 

************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 
(uCi) (uCi/g) g 

--n on Fe < 2.40SE-002 +1  2.1% < 2.291E-005 < 1.10SE-OIS 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 3. ?llE-002 +/ 2.2% < 3.535E-005 < 5.864E-OI2 
Al-26 
K-40 

< 

< 
2.654E-002 
3.784E-OOI 

+/ ../ 16.2% 
5.3% 

< 
< 

2.527E-005 
3.604E-004 

< 
< 

1.396E-006 
5.904E-002 

Co-57 < 1.242E-OOl +/ 3.4% < 1.182E-004 < 1. 453E-Oll 
Co-60 < 4.279E-Q02 +/ 1. 9% < 4.07SE-00S < 3.752E-Oll 
5e-7S < 9.386E-002 +/ 1. 9% < 8.939E-00S < 6.45BE-012 
Kr-8S < 7.366E+000 +/ 3.2% < 7.0l5E-Q03 < 1. 8S6E-00S 
5r-90 
5b-12S 

< 
< 

2.521E-002 
7.648E-002 

+/
+1

2.n 
2.3% 

< 

< 
2.40lE-OOS 
7.284E-005 

< 

< 
1.828E-OlO 
7.358E-Oll 

Ba-133 < 6.537E-002 +/ 1. 8% < 6. 226E- 005 < 2.5a2E-OlO 
Cs-134 
Cs-137 

< 
< 

2.020E-002 
2.S2IE-002 

+/
+1

2.1% 
2.1% 

< 
< 

1. 924E-005 
2.40lE-005 

< 
< 

1. S4lE-Oll 
2.874E-OIO 

Eli-lS2 < 6.793E-002 +/ 2.0% < 6.470E-OOS < 3.Sl8E-OlO 
Eu-154 < 1.033E-OOl +/ 2.1% < 9.838E-00S < 3.874E-OIO 
Ho-166m < 4.765E-002 +/ 2.4% < 4.S38E-OOS < 2.649E-008 
Bi-207 < 9.207E-003 +/ 2.1% < 8.768E-006 < 1. 676E-OIO 
Pb-210 < 8.975E+002 +/ 47.8% < S.S47E-OOI < 1.167E-005 
Ra-226 < 4.694E-002 +1 2.3% < 4.470E-OOS < 4.694E-OOa 
Ac-227 < 3.235E-OOI +/ a.3% < 3.08IE-004 < 4.432E-009 
Th-230 < 1.50lE+002 +/ 8.6% < 1.430E-00I < 7.3S7E-003 
Pa-23l < 2.042E+000 +/ 11.2% < 1.944E-003 < 4.267E-005 
Th-232 < a.279E-002 +/ 2.3% < 7.a84E-00S < 7.4S9E-OOI 
U-232 < 8.279E-002 +/ 2.3% < 7.a84E-005 < 3.S33E-009 
U-233 < 1.100E+003 +/ 2.7% < 1.048E+000 < 1.122E-00l 
pa-234 < 1.42lE-001 +1 12.4% < 1.353E-004 
Pa-234m < 1.697E+002 +/ 2.3% < 1.6l6E-00l 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1. 08SE-OOI +/ 2.5% < 1.037E-004 < 4.974E-002 
Np-237 < 1. 540E-00I +/ 2.0% < 1.466E-004 < 2.l55E-004 
Pu-23S < 7.633E+OO3 +/ 2.7% < 7.269E+OOO < 4.412E-004 
U-23S 
Pu-239 

< 
< 

3.l47E+000 
1.444E+003 

+/
+1

2.4% 
3.1% 

< 
< 

2.997E-003 
1. 37SE+OOO 

< 
< 

9.2S2E+000 
2.296E-002 

Pu-239B < 4.2l2E+003 +/ 5.2% < 4.0l2E+OOO < 6.696E-002 
U-239 < 1.983E+003 +/ 59.1% < I.S89E+000 
Pu-240 < 2.519E+003 +/ 4.6% < 2.399E+000 < 1.096E-002 
Am-241 5.906E+OOI +/ 22.1% 5.625E-002 1.701E-00S 
Am-24lB < 9.S12E+002 +/ 4.9% < 9.059E-001 < 2.739E-004 
Pu-241 < 3.895E+OO4 +/ 2.S% < 3.710E+001 < 3.747E-004 
Pu-24lB < 1.095E+004 +/ 2.5% < 1.043E+OOl < 1. 053E-004 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 4.2S0E-OOI +/ 1.9% < 4.076E-004 < 2.119E-006 
Cm-243 < 4.414E-OOI +/ 3.4% < 4.204E-004 < 8.476E-009 
Cm-244 < 3.085E+004 +/  14.2% < 2.938E+001 < 3.764E-004 
Cm-245 < 6.874E-00l +/ 7.7% < 6.547E-004 < 3.953E-006 
Cm-247 < 3.668E-002 +/ 8.6% < 3.493E-005 < 3.924E-004 
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Nuclide Total Activity 

(uCi) 
%Error Concentration 

(uCi/g) 
Mass 

g 

Cf-249 
Cf-251 

< 
< 

3.084E-002 +/
3.542E-001 +/

3.6% 
5.6% 

< 
< 

2.938E-005 
3.373E-004 

< 

< 
7.464E-009 
2.214E-007 

? = Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



5 Segment Results Report for 8GSI00 12/22/2008 1:38:53 PM Page 

--------------1 
Segment 2 Results 

--- --- --- --I
1 

Segment: 2 Detector: DETOI posi tion: 2 
C:\Canberra\NDA2k\Data\00000206_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 12/22/2008 1:36:50 PM 
Elapsed Live Time: 117.73 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv Bl.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.456 +/- 0.0074 
SE-75 264.66 0.557 +/- 0.0083 
SE-75 279.54 0.554 +/- o.0093 
SE-75 400.66 0.593 +/ 0.0123 

Errors quoted at 1.000 sigma 

peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 1:38:52 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.48 Y 1555 1021 1.31 120.79 1.232E-004 4.19 
2234.72 11980 19 1.12 4467.56 1.072E-004 1.43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a mUltiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 1.635E-002 +/ 1.8% < 1.557E-005 < 7.539E-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na~22 < 2.106E-002 +/ 2.0% < 2.005E-005 < 3.327E-012 
Al-26 < 1. 556E- 002 +/ 15.5% < 1.482E-005 < 8.183E-007 
K-40 < 2.326E-001 +/ 4.9% < 2.215E-004 < 3.629E-002 
Co-57 < 1.076E-001 +/ 3.S% < 1. 025E~004 < 1.259E-011 
Co-60 < 3.117E-002 +/~ 1. 7% < 2.968E-005 < 2.733E-011 
Se-75 < 8.640E-002 +/ 1.9% < 8.228E-005 < 5.944E~012 
Kr-85 
Sr-90 

< 
< 

5.487E+OOO 
2.036E-002 

+/ -
+/ 

3.1% 
2.0% 

< 
< 

5.226E-003 
1. 939E-005 

< 
< 

1.383E~008 

1. 476E-010 
Sb-125 < S.71SE-002 +/ 2.n < 5.443E-005 < 5.498E-011 
Ba-133 < 6.480E-002 +/ 1.7% < 6.171E-005 < 2.559E-010 
Cs-134 < 1. 885E-002 +/ 2.0% < 1. 795E-005 < 1.438E-Oll 
Cs-137 < 2.036E-002 +/ 2.0% < 1.939E-005 < 2.321E-010 
Eu-lS2 < 8.163E-002 +/ 1.9% < 7.774E-005 < 4.588E-OI0 
Eu-154 < 6.012E-002 +/  :2 .2% < 5.726E-005 < 2.255E-010 
HO-166m < 2.411E-002 +/ 2.3% < 2.296E-005 < 1. 341E-008 
Bi-207 < 1.530E-002 +/ 2.1% < 1.457E-005 < 2.785E-010 
Pb-210 < 7.416E+000 +/ 81.7% < 7.063E-003 < 9.640E-008 
Ra-226 < 3.027E-002 +/ - 2.3% < 2.883E-005 < 3.027E-008 
Ac-227 < 2.970E-001 +/ 8.3% < 2.828E-004 < 4.069E-009 
Th-230 < 3.615E+001 +/ 25.1% < 3.443E-002 < 1.772E-003 
Pa-231 < 1. 806E+000 +/ 11.2% < 1.720E-003 < 3.775E-005 
Th-232 < 6.318E-002 +/  2.2% < 6.017E-005 < 5.693E~001 
U-232 < 6.318E-002 +/ 2.2% < 6.017E-005 < 2.925E-009 
U-233 < 1. 047E+003 +/ - 2.7% < 9.967E-001 < 1. 067E-001 
Pa-234 < 1. 066E-001 +/  43.9% < 1. 015E-004 
Pa-234m < 1.485E+002 +/  2.1% < 1.414E-001 
U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.110E-001 +/ 2.5% < 1. 057E-004 < 5.074E-002 
Np-237 
Pu-238 
U-238 

< 
< 
< 

1.366E-001 
7.455E+003 
2.156E+000 

+/ 
+/
+/ 

2.0% 
2.n 
2.1% 

< 
< 
< 

1. 301E-004 
7.100E+000 
2.053E-003 

< 
< 
< 

1. 913E-004 
4.309E-004 
6.337E+OQO 

Pu-239 < 1. 245E+003 +/ 3.2% < 1.185E+000 < 1. 979E-002 
Pu-239B < 2.680E+003 +/ 6.4% < 2.553E+OOO < 4.261E-002 
U-239 < 9.971E+000 +/ 98.9% < 9.497E-003 
Pu-240 < 1.677E+003 +/ 5.4% < 1. 597E+00O < 7.296E-003 
Am-241 7.916E+000 +/ 37.9% 7.539E-003 2.280E-006 
Arn-241B < 6.363E+002 +/ - 5.7% < 6.060E-001 < 1. 833E- 004 
Pu-241 < 3.815E+004 +/ 2.9% < 3.633E+001 < 3.670E-004 
Pu-241B < 1. 057E+OO4 +/ 2.5% < 1.006E+001 < 1. 017E-004 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Arn-243 < 2.059E-00l +/ 16.6% < 1.961E-004 < 1. 019E 006 
Cm-243 < 3.699E-001 +/ 3 . 4'!; < 3.523E-004 < 7.102E-009 
Cm-244 < 2.139E+OO4 +/ 14.1% < 2.037E+OO1 < 2.610E-004 
Cm-245 < 6.905E-001 +/  7.7% < 6.577E-004 < 3.971E-006 
Cm-247 < 3.207E-002 +/ 8.5% < 3.055E-005 < 3.432E-004 
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Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
g 

Cf 249 
Cf-251 

<: 

<: 

3.B9SE 002 
3.742E-OOl 

+/
+/

3.5% 
5.6% 

< 
< 

3.710E-OOS 
3.563E-004 

< 
<: 

9.427E-009 
2.338E-007 

? = Nuclide is part of an undetermined solution 

x " Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
<: MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

.**************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1 ->-- ---- -------------- ---- -------------- ---- ---- ---- ----------1 
1 Segment 3 Results 1 

1------- ---- ---- ---- ---- ---------- ------------- ------------------1 
Segment: 3 Detector: DETOI position: 3 
C,\Canberra\NDA2k\Data\00000206_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 12/22/2008 1:41,02 PM 

Elapsed Live Time, 114.74 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.385 +/- 0.0065 
SE-75 264.66 0.476 +/- 0.0073 
SE-75 279.54 0.491 +/- 0.0087 
SE-75 400.66 0.521 +/- 0.0115 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 1:43:03 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.47 Y 8816 2450 1.15 120.78 9.2841':-005 1. 76 
M 94.82 2352 6297 1.53 191. 43 2.324E-004 5.36 9.79 
m 98.71 Y 7460 8797 1.54 199.19 2.458E-004 4.01 
m 100.93 Y 1232 8090 1.54 203.64 2.5311':-004 6.95 
m 103.37 Y 5144 6912 1.55 208_51 2.609E-004 4.01 
M 111.06 1571 3936 1. 31 223.87 2.S35E-004 3.96 6.47 
m 114.68 Y 88B 6552 1. 32 231.11 2.932E-004 6.48 
M 125.38 Y 547 2871 1. 07 252.48 3.179E-004 7.68 1. 81 
m 129.33 Y 3489 2597 1. 08 260.39 3.257E-004 2.29 
M 146.06 Y 197 1959 1.01 293.81 3.522E-004 27.36 4.93 
m 148.60 Y 488 2478 1. 02 298.88 3.5541':-004 22.53 

195.87 189 1894 1.02 393.35 3.78SE-004 37.05 
M 203.53 Y 887 1412 1.15 408.67 3.780E-004 4.42 2.10 
m 208.04 Y 2899 1354 1.15 417.66 3.771E-004 2.31 
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Energy ID Net Peak Continuum FWHM peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

255.26 192 886 1.14 512.02 3.5598-004 25.56 
311.81 Y 170 762 1. 39 625.04 3.191E-004 26.88 

M 332.74 Y 963 613 1. 26 666.85 3.043E-004 10.59 
m 335.56 Y 345 737 1.26 672.49 3.023E-004 11.75 

344.96 784 621 1.25 691. 28 2.959E-004 6.31 
M 367.00 118 324 1.23 735.31 2.814E-004 16.0B 
m 368.54 Y 200 398 1. 23 738.39 Z.804E-004 10.54 
m 375.01 Y 2252 324 1.24 751.32 2.763E-004 2.41 
m 380.06 419 249 1.24 761.41 2.731E-004 5.64 
m 382.73 395 227 1.25 766.75 2.715E-004 5.81 

392.86 788 187 1.47 786.99 2.6548-004 4.78 
413.66 Y 2074 107 1. 35 828.56 2.538E-004 2.63 
422.53 121 95 1.14 846.28 2.492E-004 15.50 
451.41 226 53 1.12 904.00 2.35ZE-004 8.57 
618.60 Y 19 17 0.91 1238.08 1. 765E-004 39.88 
662.18 Y 126 13 1.17 1325.17 1. 661E-004 10.23 
721. 88 Y 55 8 1.22 1444.48 1.540E-004 15.98 

2234.71 11980 11 1.12 4467.55 B.732E-005 1.45 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.05 +/- 0.01 

Y = Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

************************ NID/MDA Results ***.************************ 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

_ .._
n on Fe < 1.443E-002 +/ 1.8% < 1. 3748-005 < 6.6538-016 
Pulser < Q.OOOE+OOO +/ 0.0% < 0.0008+000 
Na-22 < 2.375E-002 +/ 2.0% < 2.2628-005 < 3.752E-012 
Al-26 < 6.232E-003 +/ 18.9% < 5.935E-006 < 3.2788-007 
K-40 < 2.141E-001 +/ 5.3% < 2.0408-004 < 3.3418-002 
Co-57 < 1.5118-001 +/ 4.4% < 1. 4398-004 < 1.7688-011 
Co-60 < 3.0428-002 +/ 2.5% < 2.897E-005 < 2.668E-011 
Se-75 < 1.1968-001 +/ 1. 8% < 1.1398-004 <: 8.2278-012 
Kr-85 < 7.140E+000 +/ 3.1% < 6.8008-003 < 1.7998-008 
Sr-90 < 3.4308-002 +/ 2.2% < 3.2678-005 < 2.4878-010 
Sb-125 < 1.1658-001 +/ 1.9% <: 1.1098-004 < 1.1208-010 
Ba-133 < 9.4218-002 +/ 1.6% < 8. 972E-005 < 3.7218-010 
Cs-134 < 1.9438-002 +/- 1.9% < 1.850E-005 <: 1.482E-Oll 

X 	 Cs-137 
Eu-1S2 < 7.278E-002 +/ 3.8% < 6.9318-005 <: 4.090E-010 
8u-154 < 6.7818-002 +/ 2.1% < 6.4588-005 <: 2.543E-OI0 
Ho-166m < 1.7808-002 +/ 2.3% < 1. 6958-005 < 9.8958-009 
Bi-207 < 2.4978-002 +/ 2.1% < 2.3788-005 < 4.544E-OI0 
Pb-Z10 < 1.3218+001 +/- 259.0% < 1. 2588-002 < 1.7178-007 

Fit 

1. 84 
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Ra.226 < 4.3S1E-002 +/ 2.4% < 4.144E-005 < 4.3S1E-008 
Ac-227 < 4.173E-001 +/ S.3%: < 3.974E-004 < 5.716E-009 
Th-230 < S.982E+001 +/ 83.2% < 5.697E-002 < 2.93lE-003 
Pa-231 < 2.4S9E+000 +/ 11. 2% < 2.341E-003 < S.138E-OOS 
Th-232 < 5.603E-002 +/ 2.4% < 5.337E-005 < 5.049E-OOl 
U-232 < 7.346E-Q02 +/ 2.3% < 6.996E-005 < 3.401E-009 
U'-233 < 1.495E+003 +/ 3.0% < 1.424E+OOO < 1. 525E-OOl 
Pa-234 < 1.011E-OOl +/ 12.2% < 9.628E-005 
Pa-234m < 1.490E+002 +/ 2.1% < 1.4l9E-OOl 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.402E-001 +/ 2.9% < 1.336E-004 < 6.409E-002 
Np-237 3.107E-OOl +/ 27.0% 2.959E-004 4.349E-004 
Pu-238 < 9.790E+OO3 +/ 3.1% < 9.324E+OOO < 5.659E-004 
U-238 < 3.187E+OOO +/ 2.2%' < 3.035E-003 < 9.369E+OOO 
Pu-239 2.l50E+OO5 +/ 3.8% 2.048E+OO2 3.4l9E+OOO 
Pu-239B < S.S03E+OO3 +/ 16.5% < 5. UIE+OOO < 8.749E-002 
U-239 < 2.202E+OOl +/ 308.4% < 2.097E-002 

X Pu-240 
Am-24l 
Am-241B 

4.473E+004 +/
2.559E+OO4 +1

9.0% 
10.2% 

4.260E+00l 
2.437E+OOl 

1. 288E-002 
7.371E-003 

Pu-24l 1. 667E+OO5 +/ 22.8% 1. 58SE+002 l.604E-003 
Pu-241B 3.334E+OOS +1 3.5% 3.17SE+OO2 3.207E-003 
Pu-242 < O.OOOE+OOO +1 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 3.229E-00l +/ 57.7% < 3.075E-004 < 1.SgeE-00G 
Cm-243 < 4.769E-00l +/ 3.3% < 4.S42E-004 < 9.156E-009 
Cm-244 
Cm-24S 

< 
< 

2.S16E+004 +/
8.904E-OOI +1

14.1% 
7.8\ 

< 
< 

2.682E+OOI 
8.480E-004 

< 
< 

3.436E-004 
5.120E-006 

Cm-247 < 5.191E-002 +/ 8.5% < 4.944E-005 < S.S54E-004 
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.. 

Nuclide Total Activity tError Concentration Mass 


(uCi) (uCi/g) g 


-~~-

Cf-249 < 6.271E-002 +/ 3.4* < 5.973E-OOS < 1.SlBE-008 
Cf-2Sl < 4.S77E-OOI +/- S.8% < 4.645E-004 < 3.048E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< - MDA 

@ - Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu·239 3.42E+000 +- 1.30E-00l 9.93E-OOI + 2.09E-002 

Beta: 2.17E+OO2 +- S.63E+OOO Alpha: 1.00E+OOO +- O.OOE+OOO 
Number 	of energy lines used in correction: 4 


Energy Mass (g) 


129.30 6.0SE-OOI +- 2.53E-002 
203.55 1.4SE+OOO +- 7.37E-002 
375.05 1.S8E+OOO +- 5.64E-002 
413.71 2.00E+OOO +- 6.5SE-002 
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1-------------- --- -- ------ -- --- -- --------- ---------------- ------1 
Segment 4 Results 1 

I --------- ------ -- ---------------- --------- ------ ---------1 
Segment: 4 Detector: DETOI position: 4 
C,\Canberra\NDA2k\Data\00000206_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 12/22/2008 1:45:13 PM 

Elapsed Live Time, 102.15 Sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 

calibration Date, 11/24/2008 8:25:22 AM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.350 +/ - 0.0066 
SE-75 264.66 0.472 +/ - 0.0091 
SE-75 279.54 0.469 +/- 0.0091 
SE-75 400.66 0.520 +/ - 0.0126 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/22/2008 1:47:15 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.44 Y 54825 6098 1.12 120.72 5.073E-006 1. 26 
M 94.69 Y 11019 11573 1. 56 191. 17 1.293E-004 2.30 65.82 
m 98.70 Y 44089 15355 1. 57 199.18 1.527E-004 1.87 
m 100.91 Y 6963 15314 1. 57 203.59 1.658E-004 2.85 
m 103.36 Y 31979 12929 1. 57 20B.49 1.B04E-004 1. 84 
M 111.10 Y 11931 7878 1.39 223.95 2.257E-004 1. 30 84.10 
m 114.58 Y 9832 9583 1. 39 230.90 2.453E-004 l. 32 
m 116.65 Y 9337 8118 l.40 235.06 2.566E-004 l. 32 
m 120.67 Y 2405 7279 1.40 243.08 2.775E-004 1.81 
m 125.23 Y 4496 6691 l. 41 252.20 2.996E-004 1.47 
m 129.29 Y 20905 5791 l.42 260.30 3.176E-004 1.25 
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• 
Energy ID Net Peak Continuum FWHM Peak Peak Net Area 

(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 144.21 Y 1449 3933 1. 06 290.11 3.723E-004 9.66 
m 146.30 Y 1122 4506 1. 07 294.30 3.785E-004 10.31 
m 148.56 Y 2678 4636 1. 07 298.81 3.646E-004 8.70 
M 160.88 Y 1410 5111 1.55 323.44 4.112E-004 15.36 
m 164.62 Y 1208 6047 1. 56 330.90 4.168E-004 14.69 
m 169.56 Y 299 5924 1. 57 340.78 4.227E-004 28.78 
m 171.35 Y 815 5888 1.57 344.35 4.245E-004 15.79 

179.09 Y 372 3387 1.17 359.82 4.299E-004 26.07 
189.26 Y 581 4522 1. 08 380.14 4.323E-004 21.01 
195.62 Y 958 4402 1.30 392.86 4.317E-004 12.82 

M 203.50 Y 4965 3742 1.17 408.61 4.290E-004 2.83 
m 207.98 Y 16209 3240 1.17 417.55 4.267E-004 2.31 

255.32 Y 619 2210 1. 35 512.15 3.842E-004 14 .18 
1'1 263.83 Y 356 1906 1..41 529.15 3.751E-004 24.51 
m 267.50 Y 635 1995 1.41 536.49 3.705E-004 22.04 

297.30 Y 366 1638 0.94 596.03 3.359E-004 20.47 
311.78 Y 175 1387 1. 36 624.98 3. :212E-004 9.23 

M 320.94 Y 554 1441 1.69 643.29 3.124E-004 7.62 
m 323.32 Y 755 2135 1.69 648.04 3.102E-004 5.87 
M 332.69 Y 5688 1157 1.34 666.75 3.0168-004 2.95 
m 335.68 Y 2363 1054 1. 34 672.74 2.989E-004 3.55 
m 341.39 Y 663 1097 1. 35 684.13 2.940E-004 6.47 
m 344.96 Y 4884 908 1. 35 691. 28 2.9108-004 2.97 

368.26 Y 1925 1194 2.41 737.83 2.724E-004 4.26 
N 375.01 Y 12998 1022 1.28 751.33 2.674E-004 1.48 
m 380.08 Y 2490 669 1.28 761. 45 2.638E-004 2.52 
m 382.68 Y 2216 573 1. 28 766.65 2.6208-004 2.63 

392.85 Y 4522 572 1.47 786.97 2.551E-004 2.22 
413.61 Y 12033 372 1. 39 828.46 2.421E-004 1. 55 

N 422.49 Y 901 254 1.17 846.21 2.370E-004 4.15 
m 426.57 Y 163 224 1.18 854.36 2.34SE-004 11.27 

451.39 Y 1485 162 1.39 903.96 2.221E-004 3.42 
618.81 Y 130 46 1.69 1238.50 1.676E-004 13.77 
645.83 Y 81 40 1.30 1292.49 1. 621E-004 18.36 
662.40 Y 650 68 1. 38 1325.62 1.590E-004 4.97 
688.68 Y 24 48 1.31 1378.12 1.546E-004 55.32 
704.02 Y 26 21 1.26 1408.78 1. 522E- 004 37.81 
721.69 Y 284 26 1.40 1444.08 1.4968-004 7.36 
768.99 Y 67 18 0.83 1538.62 1.4338-004 17.85 

2234.69 11980 35 1.16 4467.51 6.783E-005 1. 52 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.18 +/- 0.01 

Y Peak Identified by NID 
14 First peak in a multiplet region 
m Other peak in a multiplet region 
F ; Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 

13 

Fit 

1.44 

4.03 

1. 00 

0.91 

2.51 

2.41 

10.82 

3.48 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/gl 

Mass 
g 

X 

X 

n on Fe 
Pulser 
Na-22 
Al-26 
K-40 
Co-57 
Co-60 
Se-7S 
Kr-85 
Sr-90 
Sb-12S 
8a-l33 
Cs-134 
Cs-137 
Eu-lS2 
Eu-lS4 
Ho-166m 
8i-207 
Pb-210 
Ra-226 
Ac-227 
Th-230 
pa-231 
Th-232 
U-232 
U-233 
Pa-234 
Pa-234m 
U-234 
U-235 
Np-237 
Pu-23S 
U-238 
Pu-239 
Pu-239B 
U-239 
Pu-240 
Am-241 
Am-241B 
Pu-241 
Pu-241B 
Pu-242 
Am-243 
Cm-243 
Cm-244 
Cm-24S 
Cm-247 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 

< 
< 
< 
< 
< 
< 

2.670E-002 +1 
O.OOOE+OOO +/ 
1. S66E-002 +1
4.381E-002 +1 
3.077E-001 +/
2.012E+000 +/
2.8S4E-002 +/ -
1. 936E-001 +/ -
1.203E+OO1 +/
8.672E-002 +/ 
2.277E-OOI +/ 
1.S20E-OOl +/
2.S92E-002 +/ -

9.994E-002 +/
4.471E-002 +/ -
4.563E-002 +/
3.S98E-002 +/ 
4.226E+OO3 +/ -
9.092E-002 +/
6.371E 001 +/
3.191E+002 +/
3.71lE+OOO +/ -
9.431E-002 +/
1.421E-00l +1
2.403E+OO3 +/
1.247E-QOl +/ -
1.648E+002 +/
O.OOOE+OOO +1
2.021E-OOI +/
9.162E-00I +/
1. 3 96E+OO4 +/
2.360E+00O +/
1.280E+006 +/
7.3S0E+00S +/ 
1. 8l4E+OO4 +/

2.382E+00S +1
2.018E+005 +/
8.448E+005 +/
1. 64lE+006 +/
O.OOOE+OOO +/ 
7.056E-00I +/
7.278E-OOI +/
3.006E+004 +/ -
l.248E+OOO +/
1. 007E-00I +/

1. 8% 
0.0% 
2.0% 

14.5% 
4.8% 
4.4% 
1.7% 
1.7% 
3.0% 
2.0% 
2.2% 
1.7% 
1.8% 

3.6% 
2.2% 
2.n 
1.9% 

37.2% 
2.2% 
B.3% 
8.5% 

11.2% 
2.4% 
2.1% 
2.6\ 

12.2% 
2.1% 
0.0% 
2.4* 

14.4% 
2.S% 
2.2% 
3.1% 
1.4'1: 

46.3% 

4.7% 
3 _6'1' 
9.0% 
3.2% 
0.0% 
1. 8% 
3.3% 

14.2% 
7.6% 
8.5% 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 

< 
< 
< 
< 
< 
< 

2.543E 005 
O.OOOE+OOO 
1.491E-005 
4.173E-OOS 
2.930E-004 
1.916E-003 
2.718E-00S 
1. 844E- 004 
1.146E-002 
8.2S9E-OOS 
2.169E-004 
1.448E-004 
2.468E-OOS 

9.S18E-00S 
4.2S8E-005 
4.346E-005 
3.427E-OOS 
4.02SE+OOO 
8.6S9E-005 
6.06SE-004 
3.039E-00l 
3.S3SE-003 
a.98ZE-00S 
1.3S3E-004 
2.289E+00O 
1.187E-004 
1. S69E-00I 
O.OOOE+OOO 
1. 925E-004 
8.726E-004 
1.330E+00I 
2.248E-003 
1. 219E+003 
7.000E+002 
1.727E+OOI 

2.269E+002 
1.922E+002 
8.046E+002 
1.S63E+OO3 
O.OOOE+OOO 
6. nOE-004 
6.931E-004 
2.863E+OOI 
l.188E-C03 
9.S89E-005 

< 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 

< 
< 
< 
< 
< 
< 

1.231E-Q15 

2.474E-012 
2.30SE-006 
4.800E-002 
2.3S4E-OlO 
2.S03E-Oll 
1.332E-Oll 
3.03lE-008 
6.287E-OIO 
2.191E-OI0 
6.004E-010 
1.978E-Oll 

S.617E-OI0 
1. 676E-OIO 
2.S37E-008 
6.S49E-OIO 
5.494E-OOS 
9.onE-00S 
S.728E-009 
1.S64E-002 
7.7S7E-OOS 
a.497E-00l 
6.S77E-009 
2.452E-OOI 

O.OOOE+OOO 
9.237E-002 
1.283E-003 
8.071E-004 
6.940E+OOO 
2.03SE+00l 
1.169E+00l 

6.860E-002 
S.8l2E-002 
8.127E-003 
1.S78E-002 
O.OOOE+OOO 
3.493E-006 
1.397E-008 
3.667E-004 
7.lHE-006 
1.077E-003 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.226E-OOl +/ 3.5% < 1.167E-004 < 2.966E-008 
Cf-251 < 7.075E-OOl +/- 5.6% < 6.73SE-004 < 4.422E-007 

? = Nuclide is part of an undetermined solution 

X ; Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

************.**** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.03E+00l +- 6.35E-OOl 6.04E+000 +- 9.89E-002 

Beta: 2.17E+002 +- 7.08E+000 Alpha: 1. OOE+OO 0 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 3.74E+00O +- 1. 25E-001 
203.55 7.28E+OOO +- 2.54E-00l 
375.05 1.12E+OOl +- 2.73E-OOl 
413.71 1. 21E+001 +- 3.22E-OOl 
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I-~~~~~-~------------------------
Segment 5 Results 

!--------~-- -- -- -- -
Segment: 5 Detector: DET01 Position: 5 
C:\Canberra\NDA2k\Data\00000206_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 12/22/2008 1:49:25 PM 
Elapsed Live Time: 87.77 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 

Calibration Date: 11/24/2008 8:25:22 AM 


Nuclide Energy Transmission Ratio 

SE 75 136.00 0.000 +/- 0.0000 
SE-75 264.66 0.226 +/- 0.0064 
SE-75 279.54 0.241 +/- 0.0070 
SE-75 400.66 0.391 +/- 0.0125 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis performed on: 12/22/2008 1:51:26 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.43 2120 9458 1. 88 100.72 4.633E-005 9.47 
59.42 Y 128814 10098 1.12 120.68 7.201E-005 1.27 

M 94.65 Y 21980 16951 1. 53 191. 09 1.704E-004 1. 90 121. 09 
m 96.67 Y 86485 23226 1.54 199.11 1.803E-004 1. 63 
m 100.90 Y 13711 23674 1. 55 203.57 1.656E-004 2.28 
m 103.32 Y 63252 19441 1. 55 20S.40 1.912E-004 1.61 
M 111.04 Y 23698 11461 1.41 223.83 2.077E-004 1.60 152.41 
m 114.53 Y 19497 12769 1. 42 230.81 2.l46E-004 1. 70 
m 116.61 Y 19009 11953 1.42 234.96 2.1S5E-004 1.65 
m 120.53 Y 4662 10S24 1.43 242.79 2.255E-004 2.91 
m 122.S0 y 2097 9517 1. 43 247.34 2.293E-004 5.22 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 125.20 y 8454 9120 1. 44 252.12 2.331£-004 2.12 
m 129.24 Y 40877 7964 1. 44 260.20 2.392£-004 1.47 
M 144.15 Y 2693 6462 1.13 290.00 2.573£-004 7.59 
m 146.21 Y 2247 7190 1.13 294.12 2.594£-004 7.89 
m 148.53 Y 6093 7207 1.14 298.74 2.615£-004 6.67 
M 160.98 Y 2403 6720 1. 34 323.64 2.708£ 004 11.36 
m 164.53 Y 2219 9556 1.34 330.73 2.728£-004 10.14 
m 169.33 Y 637 10016 1. 35 340.32 2.752E-004 16.65 
m 171.31 Y 1846 9906 1. 35 344.27 2.760£-004 10.26 

179.10 Y 1099 6848 1. 06 359.84 2.786E-004 15.78 
189.34 Y 1572 6582 1. 05 380.30 2.806&-004 10.99 
195.65 Y 1613 6625 1. 29 392.90 2.811£-004 10.75 

M 203.49 Y 9192 5689 1.18 408.57 2.811E-004 3.12 
m 207.94 Y 31754 5079 1.18 417.47 2.808&-004 2.82 

255.33 Y 1599 3172 1.11 512.16 2.688&-004 7.83 
M 263.84 Y 428 2356 1. 06 529.17 2.656£-004 20.99 
m 267.49 Y 1080 2486 1. 06 536.48 2.648E-004 18.30 

297.38 Y 932 2455 1. 39 596.19 2.607£-004 11. 82 
M 311.80 Y 1647 2127 1. 51 625,02 2.583E-004 3.91 
m 316.23 Y 219 2687 1. 52 633.87 2.574£-004 19.74 
m 320,87 Y 1123 2605 1.52 643,13 2.564£-004 5,04 
m 323.34 Y 1511 2543 1. 52 648,08 2.559E-004 4.08 
M 332.64 Y 10926 1621 1.35 666.67 2,536£-004 2.34 
m 335.59 Y 4351 1519 1. 35 672.56 2.529£-004 2.BO 
m 341.30 Y 1206 1619 1. 36 683.97 2.513E-004 5.05 
m 344.89 Y 9306 1538 1. 36 691.14 2.504£-004 2.33 
M 361. 82 Y 242 1173 1.29 724.96 2.455E-004 15.92 
m 366.92 Y 1345 1351 1. 30 735,15 2.440E-004 8.97 
m 368.44 Y 2522 1377 1. 30 738.20 2.435£-004 5.05 
M 374.96 Y 25240 1245 1.27 751.22 2.415E-004 1.41 
m 380.03 Y 4809 1070 1.27 761. 36 2.399E-004 2.10 
m 382,61 Y 4335 976 1. 28 766.51 2.391E-004 2.18 

392.83 Y 8870 939 1.55 786.93 2.359£-004 1.89 
413 .56 Y 23305 657 1.39 828.37 2.277E-004 1.46 

M 422.48 Y 1673 461 1.27 846.18 2.238£-004 3.31 
m 426.48 Y 334 444 1.27 854.18 2.221£-004 8.76 
M 445.63 Y 119 193 1. 30 892,44 2.143E-004 16,43 
m 451. 34 Y 2791 252 1. 31 903.86 2.120£-004 4.65 

481.26 Y 34 103 0.75 963.64 2.009E-004 58.21 
618.93 Y 261 63 1.43 1238,74 1. 619E- 004 9.90 

M 640.06 Y 129 41 1.53 1280.98 1. 574E-004 10.85 
m 645.84 Y 189 46 1.53 1292.53 1.562E-004 8.74 
m 652.48 Y 195 42 1.54 1305.80 1.548£-004 8.53 
m 658.78 Y 95 46 1.54 1318.38 1.536E-004 13.44 
m 662.28 Y 1154 47 1.55 1325.37 1.529E-004 3.62 

688.44 Y 101 41 1.79 1377.64 1.481£-004 18.26 
703.42 Y 41 20 1.46 1407.59 1.455£-004 28.40 
721.77 Y 630 30 1.63 1444.24 1.425£-004 5,12 
755.74 Y 39 21 1. 03 1512,14 1.373£-004 30.58 
769.13 Y 151 16 1.25 1538.90 1.355£-004 11.23 

2234.67 11980 49 1.14 4467.47 8.899E-005 1.62 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.35 +/- 0.02 

Fit 

1.51 

4.25 

0.48 

0.52 

4,64 

3.94 

3.24 

22.91 

2.01 

1.60 

1. 77 
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.y = Peak Identified by NID 
M ~ First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1. 000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 3.949E-002 +/- 1.8% < 3.761E-005 < 1. 820E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 2.358E-002 +/ - 2.0% < 2.245E-005 < 3. 725E- 012 
Al-26 < 5.622E-002 +/ - 14.7% < 5.354E-005 < 2.957E-006 
K-40 < 3.807E-001 +/- 4.9% < 3.626E-004 < 5.939E-002 

X 	 Co-57 
Co-60 < 3.11SE-002 +/- 2.5% < 2.969E-005 < 2.734E-Oll 
Se-75 < 2.959E-00I +/ 1.9% < 2.S19E-004 < 2.036E-011 
Kr-85 < 1. 673E+00I +/- 3.1% < 1.593E-002 < 4.215E-008 
Sr-90 < 8.197E-002 +/- 2.1% < 7.807E-005 < 5.943E-OI0 
Sb-125 < 3.127E-00I +/- 2.3% < 2.978E-004 < 3.008E-OI0 
Ba-l33 < 2.239E-00I +/- 1.7% < 2.133E-004 < 8.846E-010 
Cs-134 < 3.508E-002 +/ 1. 8% < 3.341E-005 < 2.6778-011 

X 	 Cs-137 
Eu-lS2 < 1.360E-00I +/- 3.6% < 1.295E-004 < 7.642E-010 
Eu-154 < 6.732E-002 +/- 2.2t < 6.411E-005 < 2.525E-010 
Ho-166m < 5.922E-002 +/- 2.2% < 5.6408-005 < 3.2938-008 
Bi-207 < 4.572E-002 +/- 1.8% < 4.355E-005 < 8.322E-OI0 
Pb-2l0 < 2.7698+001 +/- 36.7% < 2.6378-002 < 3.6008-007 
Ra-226 < 1.133E-001 +/ - 2.3% < 1.079E-004 < 1.1338-007 
Ac-227 < 1.043E+000 +/- 8.3% < 9.9318-004 < 1.4298-008 
Th-230 < 1. 326E+002 +/ 13.1% < 1.263E-001 < 6.4978-003 
Pa-231 < 5.277E+000 +/- 11.2% < 5.0268-003 < 1.103E-004 
Th-232 < 1.243E-001 +/- 2.4% < 1.184E-004 < 1.120E+000 
U-232 < 1.9668-001 +/- 2.2% < 1. 873E-004 < 9.104E-009 
U-233 < 3.9538+003 +/- 2.7% < 3.765E+000 < 4.032E-001 
Pa-234 < 1.719E-001 +/- 12.2% < 1.637E-004 
Pa-234m < 1.934E+002 +/- 2.1% < 1. 8428-001 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.3998-001 +/- 2.5% < 3.237E-004 < 1.553E-001 
Np-237 2.619E+OOO +/ 6.1% 2.4948-003 3.666E-003 
Pu-238 < 2.252E+004 +/- 2.6% < 2.145E+001 < 1.302E-003 
U-238 < 3.9078+000 +/- 2.1% < 3.721E-003 < 1.149E+001 
Pu-239 2.427E+006 +/- 3.2% 2 _3118+003 3.858E+001 
Pu-239B 1.6478+006 +/- 1.3% 1.569E+003 2.619E+001 
U-239 < 5.648E+001 +/ - 45.9% < 5.3798-002 

X 	 Pu-240 
Am-241 4.821E+005 +/ - 3.8% 4.592E+002 1. 389E-001 
Am-241B 2.778E+005 +/- 3.4% 2.6468+002 8.001E-002 
Pu-241 2.829E+006 +/- 7.3% 2.694E+003 2. nIB-002 
Pu-241B 4.771E+006 +/- 3.6% 4.544E+003 4.590E-002 
Pu-242 < 0.0008+000 +/- 0.0% < O.OOOE+OOO < 0.0008+000 
Am-243 < 7.493E-001 +/ - 8.4% < 7.136E-004 < 3.709E-006 
Cm-243 < 1.079E+000 +/- 3.3% < 1.027E-003 < 2.071E-008 
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C,..-244 < 5.421E+OO4 +/ 14.2% < 5.163E+OO1 < 6.613E-004 
Cm-245 < 2.091E+OOO +/ 7.7% < 1.992E-003 < 1.203E-005 
Cm-247 < 1.559E-001 +/ 8.5% < 1.485E-004 < 1. 669E-003 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.820E-001 +1- 3.5% < 1.733E-004 < 4.404E-OOS 
Cf-251 < 1.207E+000 +1- 5.6% < 1.149E-003 < 7.541E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

• = Nuclide was manually edited 
< MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: PULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.86E+001 + 1.23E+OOO 1.61E+001 +- 2.65E-00l 

Beta: 1.71E+002 +- 7.46E+000 Alpha: 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
- - - ._- - - - -- 
129.30 9.70E+OOO + 3.61E-OOI 
203.55 2.06E+OO1 +- 8.04E-001 
375.05 2.41E+001 +- 5.9SE-001 
413.71 2.50E+OOI + 6.74E-OOI 
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1--·- --------- --- ---- --------- -I 
I segment 6 Results 1 _____________________________________________________________ I
1-- ---- , 
Segment: 6 Detector: DETOI Posi tion: 6 
C:\Canberra\NDA2k\Data\00000206_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P006_S006 

Acquisition Start: 12/22/2008 1:53:36 PM 
Elapsed Live Time: 99.43 sec Elapsed Real Time: 120.00 sec 

**********.********** Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.001 +/- 0.0005 
SE-75 264.66 0.199 +/- 0.0064 
SE-75 279.54 0.218 +/- 0.0077 
SE-75 400.66 0.367 +/- 0.0114 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/22/2006 1:55:38 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.42 Y 115418 9869 1.13 120.68 6.757E-007 1.27 
M 94.66 Y 20958 16906 1. 54 191.11 3.230E-005 1. 94 111. 33 
m 98.68 Y 85190 23128 1. 54 199.13 3.881E-005 1.65 
m 100.85 Y 13104 23737 1.55 203.46 4.238E-005 2.31 
m 103.31 Y 61463 19295 1. 55 208.40 4.646E-005 1.63 
M 111. 03 Y 22512 10464 1.37 223.8:2 5. 893E- 005 1. 91 147.23 
m 114.56 Y 18672 11910 1.38 230.87 6.432E-005 2.00 
m 116.63 Y 17206 12132 1. 38 235.00 6.737E-005 1. 95 
m 120.49 Y 4175 9997 1. 39 242.72 7.276E-005 3.26 
m 122.80 Y 2051 9618 1.39 247.34 7.582E-005 5.37 
m 125.23 Y 8058 9196 1. 40 252.18 7.884E-005 2.37 
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Energy 
(keV) 

ID Net peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
tUncert. 

Fit 

m 129.26 Y 39891 7968 1. 40 260.24 8.347E-005 1. 76 
M 144.16 Y 2629 5783 1.18 290.02 1.611E-004 10.50 1. 03 
m 146.29 Y 2276 5826 LIB 294.28 1. 714E-004 11.37 
m 14 8.54 Y 5503 6618 1.19 298.76 1.B10E-004 9.59 
M 161.10 Y 2246 6908 1. 22 323.87 2.226E-004 10.13 4.65 
m 164.59 Y 2132 9044 1.22 330.85 2.314E-004 9.63 
m 169.38 Y 557 8778 1.23 340.43 2.420E-004 16.88 
m 171.31 Y 1587 7963 1.23 344.29 2.458E-004 10.02 

179.20 Y 932 5564 1.16 360.03 2.591E-004 15,78 
189.35 Y 1458 6535 1.02 380.32 2.716E-004 11.68 
195.54 Y 1564 6576 1.19 392.70 2.771E-004 10.95 

M 203.49 Y 9093 5594 1.18 408.58 2.821E-004 3.70 2.11 
m 207.94 Y 31562 4890 1.19 417.47 2.842E-004 3.46 

237.76 244 3412 1.17 477.05 2.874E-004 47.74 
255.26 Y 1467 3088 1.14 512.02 2.840E-004 8.32 

M 263.84 Y 574 2461 1.26 529.17 2.816E-004 18.79 0.58 
m 267.47 Y 1116 3181 1.27 536.44 2.806E-004 16.75 

297.40 Y 731 2290 1.28 596.23 2.731E-004 13 .96 
311.66 Y 1385 1995 1.15 624.73 2.691E-004 7.18 

M 320.84 Y 844 2484 1.60 643.08 2.664E-004 6.65 4.87 
m 323.35 Y 1163 2825 1. 61 648.09 2.656E-004 5.12 
M 332.64 Y 10623 1873 1. 35 666.66 2.627E-004 2.48 3.56 
m 335.60 Y 4358 1730 1.35 672.57 2.61BE-004 2.89 
m 341. 32 Y 1160 1633 1. 36 684.01 2.601E-004 5.16 
m 344.91 Y 9216 1531 1.36 691.17 2.589E-004 2.45 

368.16 Y 3578 1848 2.42 737.64 2.516E-004 3.39 
M 374.97 Y 25089 1657 1.29 751.25 2.495E-004 1.41 22.23 
m 380.05 Y 4725 1122 1.29 761. 40 2.480E-004 2.12 
m 382.65 Y 4243 977 1.29 766.58 2.472E-004 2.19 

392.81 Y 8473 948 1. 55 786.89 2.442E-004 1. 91 
M 413.60 Y 22639 534 1.35 828.43 2.364E-004 1. 64 4.17 
m 419.05 Y 123 455 1.36 839.33 2.341E-004 20.17 
m 422.46 Y 1696 497 1.36 846.14 2.327E-004 3.46 
m 426.49 Y 391 437 1.36 854.19 2.312E-004 B.39 
M 445.71 Y 83 254 1. 31 B92.61 2.240E-004 21. 90 2.48 
m 451.36 Y 2816 284 1.32 903.89 2.221E-004 2.50 

618.75 Y 282 56 1. 32 1238.40 1. 797E-004 9.09 
M 640.04 Y 111 52 1.46 1280.94 1.75BE-004 12.14 1. 53 
m 645.79 Y 136 48 1.46 1292.42 1. 747E-004 10.96 
m 652.56 Y 183 53 1.47 1305.96 1. 736E-004 9.05 
m 658.77 Y 63 48 1.47 1318.37 1. 725E- 004 1B.01 
m 662.28 Y 1206 49 1. 47 1325.37 1. 719E-004 3.56 

688.72 Y 112 34 1.08 1378.20 1.676E-004 15.91 
721. 83 Y 554 47 1. 77 1444.38 1. 625E-004 5.75 
755.91 Y 59 19 1.26 1512.48 1.577E-004 21. 72 
768.99 Y 142 26 1. 27 1538.61 1.558E-004 12.69 

2234.68 11980 47 1.15 4467.49 5.292E-005 1.62 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 34 +/ - 0.02 

Y Peak Identified by NID 
M First peak in a multiplet region 
m ; other peak in a multiplet region 
F Fitted singlet 



X 
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? = Adjacent peak noted 

Errors quoted at 1. 000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.362E 002 +/ - 1.9% < 2.250E-005 < 1.089E-015 
Pulser < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO 
Na-22 < 2.540E 002 +/ - 1. 9% < 2.419E-005 < 4.014E-012 
Al 26 < 7.928E-002 +/- 19.8% < 7.551E-005 < 4.170E-006 
K-40 < 2.781E-001 +/- 5 . 3'!- < 2.649E-004 < 4.339E-002 
Co-57 2.605E+000 +/ 28.9% 2.481E-003 3.048E-010 
Co-60 < 3.253E-002 +/- 1.7% < 3.096E-005 < 2.853E-011 
Se-75 < 2.645E-001 +/- 2.3% < 2.519B-004 < 1. 819E-Oll 
Kr-85 < 1.544E+00l +/ - 3.2% < 1.470E-002 < 3.890E-006 
Sr-90 < 7.385E-002 +/- 2.6% < 7.033E-005 < 5.354E-OI0 
Sb-125 < 2.819E-001 +/- 2.7% < 2.685E-004 < 2. 712E-010 
Ba-l33 < 2.110B-001 +/- 1.8% < 2.010E-004 < 8.334E-010 
Cs-134 < 2.674B-002 +/ 2.0% < 2.546B-005 < 2.040E 011 
Cs-137 
Eli-152 < 3.386E-002 +/ - 3.8% < 3.224E-005 < 1.903B-010 
Eu-1S4 < 7.256E-002 +/ 2.n < 6.911E-005 < 2.721E-010 
Ho-166m < 3.750E-002 +/- 2.4% < 3.572E-005 < 2.085E-008 
Bi·207 < 2. 445E- 002 +/- 1. 9% < 2.328E-005 < 4.449E-OI0 
Pb-210 < 3.384E+004 +/- 309.7% < 3,222E+00l < 4.399E-004 
Ra-226 < 1. 084E-001 +/ 2.7% < 1.033E-004 < 1. 084E-007 
Ac-227 < 9.023E-001 +/- 8.5% < 8.593E-004 < 1.236E-008 
Th-230 < 4.475E+002 +/- 9.0% < 4.262E-001 < 2.193E-002 
Pa-231 < 4.804E+000 +/- 11.3% < 4.575E-003 < 1.004E-004 
Th-232 < 1. 790E-002 +/- 2.4% < 1.704E-005 < 1.613E-001 
U-232 < 1.746E-001 +/- 2.6% < 1. 663E-004 < 8.086E-009 
U-233 < 3.446E+003 +/ ~ 4.0% < 3.282E+000 < 3.515E-001 
Pa-234 < 1.109E-00l +/- 12.2% < 1. 056E-004 
Pa~234m < 1.784E+002 +/- 2.1% < 1.699E-001 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.838E-001 +/- 4.0% < 2.703E-004 < 1.297E-00l 
Np-237 2.007E+000 +/- 11.2% 1. 912E-003 2.810E-003 
Pu-238 < 1.898E+004 +/- 4.2% < 1.808E+001 < 1. 097E-003 
U-238 < 2.910E+000 +/- 2.1% < 2.772E-003 < 8.556E+000 
Pu-239 1. 483E+006 +/- 4.8% 1.412E+003 2.358E+001 
PU-239B 1.488E+006 +/- 1.4% 1.417E+003 2.366E+001 
U-239 < 2.662E+005 +/-- 368.S% < 2.535E+002 
Pu-240 1.367E+00S +/- 45.4% 1.302E+002 5.946E-00l 
Am-241 4.165E+005 +/ - 4.0% 3.967E+002 1. 200E-001 
Am-241B 3.511E+005 +/- 6.4% 3.344E+002 1.011E-001 
Pu-241 3.691E+006 +/- 10.5% 3.515E+003 3.551E-002 
Pu-241B 4.786E+006 +/ - 4.3% 4.558E+003 4.604E-002 
Pu-242 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.626E-001 +/- 2.2% < 9.167E-004 < 4.765E-006 
Cm-243 < 9.928E-00l +/ - 3.5% < 9.456E-004 < 1.906E-008 
Cm-2'!4 < 4.05JE+004 +/ - 14.2% < 3.860E+OO1 < 4.944E-004 
Cm-245 < 1. 742E+00O +/- 8.4% < 1. 659E 003 < 1. 001E-005 
Cm-247 < 1.446E-00l +/ 8.5% < 1. 3 77E- 004 < 1.548E-00J 



- - ---
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


Cf~249 < 1.691E-001 +/ 3.5% < 1.610E-004 < 4.092E-008 
Cf-251 < 1.OOlE+000 +/- 6.5% < 9.529E-004 < 6. 254E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.36E+OOl +- 1.14E+OOO 2.29E+001 +- 3.97E-001 


Beta: 8.89E+000 +- 1.48E+001 Alpha: 1.OOE+OOO + O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 2.7lE+OOl +- 2.23E+OOO 
203.55 2.03E+001 +- 1.02E+OOO 
375.05 2.32E+OO1 + 5.89E-OOl 
413.71 2.34E+OO1 + 6.S8E-OOl 
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1-'-------- ----- -------~~~~~~--;-;~~~~~~----------- ---------------1 
1------- ------- ------ ------ -------- ----- ------- ------ ------- --I 

Segment: 7 Detector: DETOI position: 7 
C:\Canberra\NDA2k\Data\00000206 CNTROOOI DCAT0002_PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 12/22/2008 1:57:48 PM 

Elapsed Live Time: 100.48 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results *******************.****** 

Calibration Description; 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.066 +/- 0.0033 
SE-75 264.66 0.304 +/- 0.0068 
SE-75 279.54 0.313 +/ 0.0071 
SE-75 400.66 0.436 +/- 0.0115 

Errors quoted at 1. 000 sigma 

*********************** peak Analysis Results *********************** 

*** Spectrum validity Test warnings *** 
Peak Fit Test failed; SOme peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on; 12/22/2008 1;59:50 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.44 Y 75585 7635 l. 09 120.73 2.379E-006 1.24 
M 94.70 Y 12220 12804 1.51 191.19 7.198E-005 2.18 76.03 
m 98.70 Y 48982 17303 1.52 199.18 8.593E-005 1.78 

100.91 Y 7419 17569 1. 52 203.59 9.382E-005 2.71" m 103.33 Y 33653 14116 1. 53 208.44 1. 026E-004 1. 77 
M 111. 10 Y 12852 8377 1.36 223.95 1.305E-004 1.88 92.46 
m 114.55 Y 10251 8512 1.37 230.84 1.425E-004 2.02 
m 116.61 Y 9756 8661 1. 37 234.97 1.496E-004 1. 96 
m 120.62 Y 2350 7801 1. 38 242.98 1. 627E-004 3.87 
m 122.91 Y 1258 6832 1. 38 247.56 1.699E-004 6.24 
m 125.27 Y 4906 6505 1.39 252.27 1. 770E-004 2.50 
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Energy 1D Net peak Continuum FWHM Peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.27 Y 23117 5595 1. 39 260.27 1.884E-004 1.67 
M 144.23 Y 1447 4198 1.07 290.15 2.380E-004 10.13 
m 146.37 Y 1030 4199 1.07 294.43 2.456E-004 11. 31 
m 148.56 Y 3014 4724 1. OS 298.80 2.529E-004 9.13 
M 160.93 Y 1167 4903 1.40 323.53 2.876E-004 5.71 
m 164.66 Y 1177 6973 1.40 330.98 2.959E-004 5.89 

171.46 Y 894 4694 1.21 344.58 3.086E-004 13.91 
179.10 Y 374 4945 1.01 359.83 3.197E-004 34.15 
189.39 Y 850 4223 1.17 380.40 3.298E-004 13.89 
195.63 Y 977 3599 1.23 392.86 3.336E-004 11. 03 

M 203.49 Y 5250 3733 1.17 408.57 3.365E-004 2.93 
m 207.98 Y 17258 3255 1.1S 417.54 3.372E-004 2.46 

243.39 Y 442 2397 1.13 486.31 3.279E-004 20.52 
255.35 Y 853 1932 1.41 512.20 3.212E-004 9.19 

M 264.02 Y 220 1588 1.10 529.53 3.157E-004 1G.19 
m 267.45 Y 649 1674 1.10 536.38 3.127E-004 6.96 
M 297.43 Y 496 1638 1.25 596.30 2.893E-004 11.43 
m 300.13 Y 146 1289 1.25 601.70 2.875E-004 22.93 

311.85 Y 700 1299 1.31 625.11 2.795E-004 9.73 
M 321. 05 Y 555 1523 1.65 643.49 2.734E-004 7.53 
m 323.51 Y 721 2075 1. 65 648.40 2. ?leE-004 6.06 
M 332.69 Y 5691 1347 1.28 666.75 2.659E-004 1. 86 
m 335.62 Y 2205 1227 1.28 672.61 2.641E-004 2.75 
m 341. 49 Y 630 1143 1.29 684.34 2.604E-004 5.93 
m 344.95 Y 5106 1168 1.29 691.26 2.S83E-004 1.92 

368.19 Y 1900 1258 2.48 737.69 2.450E-004 4.41 
M 375.01 Y 13323 1097 1.27 751.32 2.413E-004 1. 48 
m 380.08 Y 2599 748 1.27 761.45 2.387E-004 2.50 
m 382.64 Y 2297 651 1.28 766.56 2.374E-004 2.62 

392.85 Y 4720 654 1. 45 786.98 2.323E-004 2.21 
413.62 Y 12220 431 1.39 828.47 2.21GE-004 1. 55 

M 422.46 Y 944 280 1.25 846.14 2.172E-004 3.99 
m 426.50 Y 185 246 1. 25 854.23 2.153E-004 10.31 

451.40 Y 1468 154 1.45 903.97 2.042E-004 3.43 
618.99 Y 136 41 1.65 1238.86 1. 588E-004 13.05 

M 645.80 Y 59 64 1. 50 1292.45 1. 544E-004 18.65 
m 652.74 Y 95 69 1. 50 1306.31 1.533E-004 12.91 
m 658.80 Y 31 60 1. 51 1318.42 1.524E-004 28.67 
m 662.30 Y 655 40 1.51 1325.41 1. S19E-004 4.41 

688.60 Y 37 29 0.89 1377.97 1.483E-004 31.86 
721. 71 Y 308 21 1. 42 1444.14 1. 443E-004 6.92 

2234.66 11980 26 1.15 4467.45 4.269E-005 1.53 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.19 +/- 0.01 

Y - Peak Identified by N1D 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

Fit 

1. 33 

7.20 

0.91 

1.56 

0.78 

1.68 

4.54 

12.12 

1.37 

2.06 
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, 
************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


n on Fe <: 2.951E-002 +/- 1. 8% <: 2.810E-005 <: 1.360E-015 
Pulser " O.OOOE+OOO +/- 0.0% <: O.OOOE+OOO 
Na-22 " 2. 811E-002 +/- 2.0% <: 2.677E-005 <: 4.441E-012 
Al-26 <: 4.716E-002 +/ - 15.5% <: 4.491E-005 <: 2.480E-006 
K-40 <: 2.760E-00I +/ 5.0% <: 2.629E-004 <: 4.306E-002 

X 	 Co-57 
Co-60 <: 2.413E-002 +/- 1. 7% <: 2.298E-005 <: 2.116E-011 
Se-75 <: 1.954E-00I +/- 1. 9% <: 1.861E-004 <: 1.345E-011 
Kr-S5 <: 1. 241E+00I +/ - 3.1% <: 1.181E-002 <: 3.126E-008 
Sr-90 <: 6.654E-002 +/ - 2.1% <: 6.337E-005 <: 4.824E-OI0 
Sb-125 <: 2.347E-001 +/- 2.3% <: 2.235E-004 <: 2.258E-OI0 
Ba-l33 <: 1.722E-001 +/- 1.7% <: 1. 640E-004 <: 6.801E-OI0 
Cs-134 <: 2.574E-002 +/- 1. 8% <: 2.451E-005 <: 1. 964E-011 

X 	 Cs-137 
X 	 Eu-152 

Eu-lS4 <: 8.027E-002 +/- 2.2% <: 7.645E-005 <: 3.010E-OI0 
Ho-166m <: 3.830E-002 +/ - 2.2% <: 3.647E-005 <: 2.129E-008 
Bi-207 <: 4.374E-002 +/ 1.9% <: 4.165E-005 <: 7.960E-OI0 
Pb-210 <: 5.663E+003 +/- 70.4% <: 5.393E+000 <: 7.362E-005 
Ra-226 <: 7.853E-002 +/- 2.3% < 7.479E-005 <: 7.853E-008 
Ac-227 <: 6.607E-00I +/- 8.3% <: 6.292E-004 <: 9.051E-009 
Th-230 <: 3.288E+002 +/- 8.6% <: 3.131E-001 <: 1. 611E-002 
Pa-231 <: 3.888E+000 +/- 11. 2% <: 3.703E-003 <: 8.127E-005 
Th-232 <: 7.087E-002 +/ - 2.4% <: 6.749E-005 <: 6.385E-001 
U-232 < 1. 616E-001 +/ 2.2% <: 1. 539E-004 < 7.481E-009 
U-233 <: 2.459E+003 +/ 2.9% <: 2.342E+000 < 2.509E-001 
Pa-234 < 9.481E-002 +/ - 12.2% <: 9.030E-005 
Pa-234m < 2.250E+002 +/- 2.1% <: 2.143E-001 
U-234 <: O.OOOE+OOO +/- 0.0% <: O.OOOE+OOO <: O.OOOE+OOO 
U-235 <: 2.094E-001 +/- 2.6% < 1.995E-004 <: 9.571E-002 
Np-237 9.998E-001 +/ - 13.6% 9.522E-004 1.400E-003 
Pu-238 <: 1.424E+004 +/ 2.8% < 1.357E+001 <: 8.233E-004 
U-238 <: 3.753E+000 +/- 2.2% <: 3.575E-003 <: 1.103E+001 
Pu-239 1.120E+006 +/- 3.4% 1.067E+003 1.781E+001 
Pu-239B 8.341E+005 +/- 1.4% 7.944E+002 1.326E+001 
U-239 <: 3.543E+004 +/ - 85.6% < 3.374E+001 

X 	 Pu-240 
Am-241 2.585E+005 +/- 4.4% 2.462E+002 7.445E-002 
Am-241B 2.246E+005 +/- 4.0% 2.139E+002 6.470E-002 
Pu-241 1. 44 7E+006 +/- 9.7% 1. 378E+003 1.392E-002 
Pu-241B 2.206E+006 +/ - 2.9% 2.101E+003 2.123E-002 
Pu-242 <: O.OOOE+OOO +/- 0.0% <: O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.288E-001 +/- 1. 9% <: 6.941E-004 <: 3.608E-006 
Cm-243 <: 7.517E 001 +/ - 3.4% <: 7.159E-004 <: 1.443E-008 
Cm-244 < 3.251E+004 +/ - 14.2% <: 3.096E+001 <: 3.966E-004 
Cm-245 <: 1.288E+000 +/- 7.7% < 1.227E-003 <: 7.405E-006 
Cm-247 <: 1. 135E-001 +/- 8.5% <: 1.081E-004 <: 1. 215E-003 
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Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

Cf-249 < 1.330£-001 +/ 3.5% < 1.267£-004 < 3.219£-008 
Cf-251 < 7.264£-001 +/- 5.7% < 6.918£-004 < 4.540E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* = Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU-239 1.78E+00l +- 6.00E-001 1.03E+OOl +- 1.63E-001 

Beta: 1.22E+002 +- 8.13E+000 Alpha: 1.00E+000 +- 0.00£+000 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 6.96E+OOO +- 2.79£-001 
203.55 9.82E+OOO +- 3.63£-001 
375.05 1. 27£+001 +- 3.18£-001 
413.71 1. 35E+001 +- 3.65E-001 



Segment Results Report for SGS100 12/22/2008 2:04:02 PM Page 29 

1 -r--------------- ------- ------- ------- ----- - ------- -----------1 
1 Segment 8 Results 1 

1------ ------- ------- -------- ------- ------- -------- ------- -----1 
Segment: 8 Detector: DETOI Position: 8 
C:\Canberra\NDA2k\Data\a0000206_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P008_S008 

Acquisition Start: 12/22/2008 2:01:59 PM 

Elapsed Live Time: 113,11 sec Elapsed Real Time: 120,00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 91.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.372 +/- 0.0065 
SE-75 264.66 0.531 +/- 0.0081 
SE-75 279.54 0.538 +/- 0.0094 
SE-75 400.66 0.581 +/- 0.0126 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis performed on: 12/22/2008 2:04:01 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.47 Y 21337 3374 1.08 120.79 9.301E-005 1.38 
M 94.77 3960 6461 1. 52 191. 33 2.310E-004 3.67 22.47 
m 98.71 Y 13712 9190 1.53 199.19 2.436E-004 2.84 
m 100.87 Y 2184 9067 1.54 203.51 2.503E-004 4.71 
m 103.37 Y 9128 7659 1.54 208.51 2.577E-004 2.83 
M 111.05 2801 4726 1. 33 223.86 2.783E-004 2.79 11.95 
m 114.75 Y 1586 8308 1.34 231. 24 2.872E-004 4.46 
M 125.29 Y 1075 2908 1.07 252.31 3.089E-004 6.09 1.39 
m 129.34 Y 6455 2547 1.08 260.40 3.159E-004 3.57 
M 144.13 491 2335 1.12 289.95 3.387E-004 19.56 0.99 
m 146.24 Y 315 2369 1.12 294.18 3.416E-004 21.95 
m 148.55 Y 860 2417 1.13 298.80 3.446E-004 17.75 

179.20 176 2203 0.80 360.03 3,687E-004 42.30 
195.63 150 2016 1. 09 392.88 3.724E-004 47.46 
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, 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area 

(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 203.55 Y 1252 1643 1.09 408.69 3.726E-004 3.77 

m 208.02 Y 4403 1418 1.09 417.63 3.722E-004 2.00 


255.32 200 1012 1. 23 512.14 3.570E-004 26.53 

267.47 Y 177 744 1.13 536.42 3.506E-004 24.61 

311. 84 Y 204 747 1.32 625.08 3.217E-004 22.11 


M 332.72 Y 1448 702 1. 32 666.82 3.080E-004 3.07 

m 335.67 Y 579 643 1. 32 672.71 3.060E-004 5.12 

m 341.37 Y 146 653 1. 33 684.09 3.024E-004 14.16 

m 344.98 1353 605 1. 33 691. 31 3.001E-Q04 3.13 

M 368.44 Y 451 392 1.26 738.20 2.856E-004 5.78 

m 375.01 Y 3555 361 1.27 751.33 2.817E-004 2.03 

m 380.15 681 287 1.27 761. 60 2.787E-004 4.34 

m 382.79 588 266 1. 27 766.87 2.771E-004 4.71 


392.89 1222 259 1. 54 787.06 2.714E-004 3.85 

413.66 Y 3157 117 1.43 828.56 2.601E-004 2.22 


M 422.60 220 105 1.25 846.41 2.555E-004 7.50 

m 426.52 Y 45 91 1.26 854.26 2.536E-004 20.69 


451. 35 369 80 1.20 903.87 2.416E-004 6.83 

645.83 27 8 0.98 1292.51 1. 755E-004 25.82 

662.17 Y 122 19 1.63 1325.15 1. 717E-004 11. 21 

721.81 Y 93 7 1.69 1444.33 1. 592E- 004 11.67 


2234.72 11980 12 1.13 4467.56 1.080E-004 1.45 


Reference Peak Correction factor (from 2234.4 keV peak) is 1.07 +/- 0.01 

Y = Peak Identified by NID 

M _ First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 
 9 


n on Fe < 2.732E-002 +/ 1.8% < 2.602E-005 < 1. 260E- 015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.l06E-002 +/ 1.9% < 2.00GE-00S < 3.327E-012 
Al-26 < 1.971E-002 +/ 18.8% < 1.B77E-005 < 1. 037E-00G 
K-40 < 2.535E 001 +/ 5.3% < 2.4l4E-004 < 3.954E-002 
Co-57 < 1.677E-00l +/ 4.5% < 1. 597E-004 < 1.962E-Oll 
Co-60 < 2.644E-002 +/ 1.7% < 2.5l8E-005 < 2.319E-Oll 
Se-75 < 1.3l6E-001 +/ 1. 8% < 1. 2S3E-004 < 9.054E-012 
Kr-85 < S.228E+OOO +/ 3.0% < 7.836E-003 < 2.073E-008 
Sr-90 < 4.l83E-002 +/ 2.2% < 3.984E-005 < 3.033E-OIO 
Sb-125 < 1.386E-001 +/ 1. 9% < 1.320E-004 < 1. 33 3E-010 
Ba-l33 < l.l19E-00l +/ 1.6% < 1. 066E-004 < 4.420E-OIO 
Cs-134 < 2.700E-002 +/ 2.1% < 2.S71E-005 < 2.060E-Oll 

X 	 C.-137 
EU-152 < 1.l6lE-00l +/- 3.8% < l.l06E- 004 < 6.526E-OIO 

Fit 

2.92 

1. 86 


3.54 

0.75 
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Eu-J.54 < 6.0l3E-002 +/ - 2.1% < 5.727E-005 < 2.255E-010 
HO-166m < 2.629E-002 +/ 2.3% < 2.504E-005 < 1.462E-OOS 
Bi-207 < 1.736E-002 +/  1.9% < 1. 654E-005 < 3.160E-010 
Pb-2l0 < 1.509E+001 +/ - 259.0% < 1.437E-002 < 1.962E-007 
Ra-226 < 5.B75E-002 +/ 2.4% < 5.595E-005 < 5.S75E-00S 
Ac-227 < 4.486E-001 +/ 8.3% < 4.272E-004 < 6.14SE-009 
Th-230 < 6.199E+OO1 +/ 83.3% < 5.903E-002 < 3.037E-003 
Pa-231 < 2.575E+000 +/ 11.2% < 2.453E-003 < 5.383E-00S 
Th-232 < 6.543E-002 +/ 2.3% < 6.231E-005 < 5.895E-001 
U-232 < 7.661E-002 +/ 2.3% < 7.296E-005 < 3.547E-009 
U-233 < 1.683E+003 +/  3.0% < 1. 603E+000 < 1. 717E-001 
Pa-234 < 1. 01SE-001 +/ 12.2% < 9.693E-005 
Pa-234m < 1.638E+002 +/ 2.1% < 1. 560E-001 
U-234 < O.OQOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1. 580E-001 +/ 2.9% < 1.50SE-004 < 7.223E-002 
Np-237 3.700E-001 +/ 22.2% 3.524E-004 5.180E-004 
PU'238 < 1.056E+004 +/ 3.1% < 1. 005E+001 < 6.101E-004 
U-238 < 2.172E+00O +/  2.1% < 2.068E-003 < 6.38SE+OOO 
Pu-239 2.890E+005 +/ 3.8% 2.752E+002 4.594E+OOO 
Pu-239B < 6.977E+003 +/ 16.6% < 6.645E+000 < 1.109E-001 
U-239 < 4.6S7E+001 +/ - 30B.3% < 4.435E-002 
Pu-240 
Am-241 5.062E+004 +/ 8.6% 4.821E+001 1. 458E-002 
Am-241B 4.762E+004 +/ 9.8% 4.535E+001 1. 371E-002 
Pu-241 3.030E+005 +/ 18.0% 2.SS6E+002 2.915E-003 
Pu-241B 5.144E+005 +/ 3.3% 4.899E+002 4.948E-003 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am'243 
Cm-243 
Cm-244 

< 
< 
< 

3.432E-001 +/
5.238E-001 +/ -
2.076E+004 +/

57.8% 
3.n 

14.2% 

< 
< 

< 

3.269E-004 
4.989E-004 
1.977E+001 

< 
< 
< 

1.699E-006 
1.006E-008 
2.532E-004 

Cm-245 < 9.724E-001 +/ 7.8% < 9.261E-004 < 5.591E-006 
Cm-247 < 6.173E-002 +/ 8.5% < 5.879E-005 < 6.605E-004 
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) 9 


Cf-249 < 7.71SE 002 +/ 3.H < 7.351E 005 < 1.86SE-OOS 
Cf-251 < 5.473E-00I +/- 5.8% < 5.213E-004 < 3.421E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (9) Uncorrected Mass (9) 

Pu-239 4.59E+OOO +- 1.73E-00l 2.05E+000 +- 3.77E-002 


Beta: 1.73E+002 +- 9.56E+000 Alpha: 1.OOE+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1. 16E+OOO +- 5.80E-002 
203.55 2.11E+OOO +- 9.35E-002 
375.05 2.91E+00O +- 7.88E-002 
413.71 2.96E+000 +- 8.77E-002 
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1- -.- -------- ---- ------------------ --- -----1 
Segment 9 Results 1 

1---- ------------------------------------ ----------- ----- -----------1 
Segment: 9 Detector: DET01 Position: 9 
C:\Canberra\NDA2k\Data\00000206_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 12/22/2008 2:06:31 PM 
Elapsed Live Time: 117.62 sec Elapsed Real Time: 120.00 seC 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.376 +/- 0.0063 
SE-75 264.66 0.523 +/- 0.0078 
SE-75 279.54 0.528 +/ - 0.0089 
SE-75 400.66 0.573 +/ 0.0120 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 2:08:32 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity; 3.00 


Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.46 y 2824 1189 1. 21 120.76 1. 327E-005 2.85 
98.68 642 2234 1.59 199.15 1.877E-004 10.94 

129.30 Y 208 1034 1.20 260.33 3.120E-004 23.02 
208.01 Y 133 548 1.18 417.60 3.809E-004 27.78 
374.85 Y 53 138 1. 33 751.00 2.B45E-004 37.85 
413.74 Y 50 34 1.17 828.71 2.661E-004 23.44 

2234.71 11980 13 1.13 4467.54 5.242E-005 1.43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

Y Peak Identified by N1D 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uci/g) 9 


n on Fe < 1. 973E- 002 +/- 1.9% < 1. 679E-005 < 9.094E-016 

Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 2.324E-002 +/- 1. 9% < 2.214E-005 < 3.673E-012 

Al-26 < 2.790E-002 +/- 19.6% < 2.657E-005 < 1.467E-006 

K-40 < 2.566E-001 +/- 5.3% < 2.444E-004 < 4.003E-002 

Co-57 < 1.100E-001 +/- 4.5% < 1.048E-004 < 1.287E-Oll 

Co-60 < 3.072E-002 +/- 1.7% < 2.926E-OOS < 2.694E-Oll 

Se-75 < 8.S08E-002 +/- 2.3% < 8.l03E-OOS < 5.8S4E-012 

Kr-85 < 5.016E+OOO +/- 3.2% < 4.777E-003 < 1.264E-008 

Sr-90 < 1. S62E-002 +/- 2.3%: < 1.487E-005 < 1.132E-010 

Sb-125 < 6.211E-002 +/- 2.1% < S.915E-00S < 5.975E-Oll 

Ba-133 < 6.036E-002 +/- 1. 8% < S.748E-005 < 2.384E-OIO 

Ca-134 < 1. 027E-002 +/- 1. 9%- < 9.780E-006 < 7.83SE-012 

Cs-137 < 1.S62E-002 +/- 2.3% < 1.487E-OOS < 1. 780E-OIO 

Eu-1S2 < 7.192E-002 +/ 1. 8% < 6.849E-005 < 4.042E-OIO 

Eu-154 < 2.883E-002 +/- 1. 9% < 2.746E-00S < I.08lE-OlO 

Ho-166m < 2.S59E--002 +/- 2.5% < 2.437E-OOS < 1.423E-008 

Bi-207 < 1. 526E-002 +/- 2.n < 1.4S3E-OOS < 2.77GE-OIO 

Pb-2l0 < 4.272E+002 +/- 311.1% < 4.068E-00I < 5.SS3E-006 

Ra-226 < 3.S74E-002 +/- 2.6% < 3.404E-OOS < 3.S74E-008 

Ac-227 < 2.748E-OOI +/- 8.5% < 2.617E-004 < 3.765E-009 

Th-230 < 1.365E+002 +/- 9.1% < 1.300E-OOI < 6.688E-003 

Pa-231 < 1.842E+OOO +/- 11.3% < 1.754E-003 < 3.850E-OOS 

Th-232 < 4.766E-002 +/- 2.5% < 4.539E-00S < 4.294E-OOI 

U-232 < 4.766E-002 +/- 2.5% < 4.539E-005 < 2.207E-009 

U-233 < 1.012E+OO3 +/- 4.1% < 9.639E-00I < 1. 032E- 001 

Pa-234 < 7.715E-002 +/- 12.1% < 7.348E-005 

Pa-234m < 1.004E+002 +/- 2.1% < 9.559E-002 

U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

U-235 < 1.02SE-00l +/- 4.1% < 9.764E-005 < 4.68SE-002 

Np-237 < 1.297E-OOI +/- 2.2% < 1.235E-004 < 1.8l6E-004 

Pu-238 < 6.74lE+003 +/- 4.3% < 6.420E+OOO < 3.896E-004 

U-238 < 2.67lE+000 +/- 2.1% < 2.544E-003 < 7.854E+OOO 

Pu-239 3.072E+OO3 +/- 31.5% 2.926E+OOO 4.884E-002 

Pu-239B < 3.86lE+003 +/- 18.9% < 3.677E+OOO < 6.138E-002 

U-239 < 2.963E+003 +/- 370.l% < 2.822E+OOO 

Pu-240 < 2.201E+003 +/- 13 .4% < 2.096E+OOO < 9.S74E-003 

Am-24l 1.335E+OO2 +/- 153.2% 1. 272E-OOI 3.845E-OOS 

Am-24lB < 8.44lE+002 +/- 14.5% < 8.039E-OOI < 2.431E-004 

Pu-24l < 3.440E+004 +/- 4.3% < 3.276E+OOI < 3.309E-004 

Pu-241B 1.Sl7E+004 +/- 28.0% 1. 445E+00I 1. 459E-004 

Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 3.489E-OOI +/- 2.2% < 3.323E-004 < 1.727E-006 

Cm-243 < 3.599E-OOI +/- 3.6% < 3.427E-004 < 6.909E-OOS 

Cm-244 < 2.0S6E+004 +/- 14.2% < 1.958E+OOl < 2.509E-004 

Cm-245 < 6.238E-00I +/- 8.4% < 5.94lE-004 < 3.587E-006 

Cm-247 < 3.267E-002 +/- 8.5% < 3.112E-005 < 3.496E-004 
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Nuclide Total Activity %Brror Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 3.942B-002 +/ 3.5% < 3.754B-00S < 9.540E-D09 
Cf 251 < 3.509B-DOl +1- 6.6'0 < 3.342E-OD4 < 2.193B-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.88E-002 +- 1.S4E-002 4.13B-002 +- 6.29E-003 


Beta: 3.33E+001 +- 5.86E+OOl Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 3 


Energy Mass (g) 

129.30 3.78E-002 + S.SlE-003 
375.05 4.27E-002 +- 1. 62E- 002 
413.71 4.59E-002 +- 1.0SE-002 
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/.--- --- --- --- ------- --- ------------------- ----------------------1 
/ Segment 10 Results 1 

1---------------------------------------- ----------- ------------------1 
Segment: 10 Detector: DET01 Position: 10 
C:\Canberra\NDA2k\Data\00000206_CNTROOOI_DCAT0002_PROCOOAG_ANLZ0003_POI0_S010 

Acquisition Start: 12/22/2008 2:10:42 PM 

Elapsed Live Time: 118.19 sec Elapsed Real Time: 120.00 sec 


Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81,5 zero attenuation 
Calibration Date: 11/24/2006 6:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.327 +/- 0.0056 
SE-75 264.66 0.487 +/- 0.0073 
SE-75 279.54 0.504 +/- 0.0086 
SE-75 400,66 0.546 +/- O. OIlS 

Errors quoted at 1..000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 2:12:43 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy 
IkeV) 

ID Net Peak 
Area 

continuum 
Counts 

FWHM 
IkeV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area Fit 
\Uncert. 

59.43 
99.11 

375,18 
2234.72 

y 1259 
199 

16 
11980 

762 
2001 

35 
10 

1..35 
0.68 
0.94 
1.11 

120.70 
200.00 
751. 66 

4467.57 

5.730E-006 
1.462E-004 
2.777E-004 
5. HOE-005 

4.48 
33.43 
57.47 
1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

y = Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCilg) g 


n on Fe < 2.793E-002 +/- 1. 9% < 2.660E-005 < 1. 2 88E- 015 
Pulser < O.OOOE+OOO +/- 0.0% < Q.OOOE+OOO 
Na-22 < 1.983E-002 +1- 1. 9% < 1. 889E-OOS < 3.133E-012 
Al-26 < 2.81SE-002 +/- 19.8% < 2.681E-OOS < 1.481E-Q06 
K-40 < 2.8nE-OOl +1 - S.H < 2.73SE-004 < 4.481E-002 
Co-57 < 9.438E-002 +1- 4.6% < 8.989E-OOS < 1.104E-Oll 
Co-60 < 2.488E-002 +/- 2.5% < 2.370E-OOS < 2.182E-Oll 
Se-75 < 6.239E-002 +1- 2 . 2'!- < S.942E-OOS < 4.293E-012 
Kr-85 < S.097E+OOO +1 - 3.3% < 4.8S4E-003 < 1. 284E-OOe 
Sr-90 < 1.704E-002 +1- 2.4% < 1.623E-OOS < 1. 235E-OIO 
Sb-12S < S.430E-Q02 +/- 2.2% < S.172E-005 < S .224E-Oll 
Ba-l33 < 4.189E-002 +1- 1.8% < 3.990E 005 < 1. 6SSE-OIO 
Cs-134 < 1. 494E-002 +/- 2.5% < 1. 423E-OOS < 1.140E-Oll 
Cs-137 < 1. 704E-002 +1- 2.4% < 1. 623E-OOS < 1. 942E-OI0 
Eu-lS2 < 8.716E-002 +1 - 3.8% < 8.301E-OOS < 4.899E-OIO 
Eu-lS4 < 5.662E-002 +/- 2.1% < S.393E-005 < 2.123E-OI0 
Ho-166m < 3.269E-Q02 +/- 2.6% < 3.ll4E-OQS < 1.818E-008 
Bi-207 < 1. 946E-002 +/- 2.4% < 1.854E-OOS < 3.S42E-010 
Pb-2l0 < 8.234E+OO2 +/- 308.2%- < 7.842E-OOl < 1.070E-OOS 

Ra-226 < 3.428E-002 +/- 2.7% < 3.26SE-005 < 3.428E-OOS 

Ac-227 < 2.061E-OOl +/ - 8.5% < 1. 963E-Q04 < 2.a24E-009 

Th-230 < 1. 046E+002 +/- 9.0% < 9.9S7E-002 < S.123E-003 

Pa-231 < 1.363E+OOO +/- 11.3% < 1.298E-003 < 2.848E-OOS 

Th-232 < 6.4l4E-002 +/- 2.6% < 6.109E-00S < 5.779E-OOl 

U-232 < 6.414E-002 +/- 2.6% < 6.109E-OOS < 2.970E-009 

U-233 < 7.723E+OO2 +/- 4.0% < 7.3SSE-00I < 7. a77E-002 

Pa-234 < 1.094E-00l +/- 12.2%" < 1. 042E- 004 

Pa-234m < 1.l19E+OO2 +/- 2.1% < 1. 066E-00l 

U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

U-23S < 7.09SE-002 +/- 3.9% < 6.757E-OOS < 3.242E-002 

Np-237 < 9.433E-002 +/- 2.2% < S.984E-005 < 1.321E-004 

Pll-23a < 4.B93E+OO3 +/- 4.2% < 4.660E+OOO < 2.828E-004 

U-238 < 3.038E+OOO +/- 2.2% < 2.893E-003 < B.930E+OOO 

Pu-239 < 1.013E+OO3 +/- 3.7% < 9.647E-OOl < 1. 611E- 002 

Pu-239B < 3.680E+OO3 +/- 18.8% < 3.504E+OOO < S.850E-002 

U-239 < 6.264E+OO3 +/- 366.8% < 5.966E+OOO 

Pu-240 < 2.070E+OO3 +/- 13 .3% < 1.972E+OOO < 9.007E-003 

Am-24l 1. 379E+OO2 +/ 152.0% 1.313E-001 3.970E-00S 

Am-241B < 7.S74E+OO2 +/- 14.4% < 7.499E-OOl < 2.26SE-004 

Pu-24l < 2.68SE+OO4 +/ 4.2% < 2.S57E+OQl < 2.5a3E-004 

Pu-241B < 7.226E+003 +/- 3.4% < 6.882E+OOO < 6.952E-005 

Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 2.649E-00I +/- 2.2% < 2.S23E-004 < 1. 311E-006 

Cm-243 < 2.732E-00l +/- 3.S% < 2.602E-004 < S.246E-009 

Cm-244 < 1.630E+OO4 +/- 14.2% < l.S52E+OOl < 1.9a8E-004 

Cm-24S < 4.439E-OOl +/- a.3%" < 4.228E-004 < 2.552E-006 

Cm-247 < 2.628E-002 +/- 8.5% < 2.S03E-00S < 2. S12E-004 
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Nuclide Total Activity 
(uCi) 

tError Concentration 
(uCi/g) 

Mass 
g 

Cf -249 
Cf-251 

< 
< 

2.918E-002 
2.360E-OOI 

+/
+/

3.S% 
6.S% 

< 

< 

2.779E-OOS 
2.248E-004 

< 
< 

7.061E-009 
1.475E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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I, ----------- -- --- ----;~;~~~~-~~-~~;u~~; --- --- --- --------------1 
------------------------------------------ ----------1 

Segment: 11 Detector: DET01 position: 11 
C:\Canberra\NDA2k\Data\00000206_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_POl1_S011 

Acquisition Start: 12/22/2008 2:14:53 PM 

Elapsed Live Time: 118.49 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.188 +/- 0.0036 
SE-75 264.66 0.281 +/- 0.0045 
SE-75 279.54 0.289 +/- 0.0055 
SE-75 400.66 0.339 +/- 0.00B2 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results ***.******************* 

Peak Analysis Performed on: 12/22/2008 2:16:55 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.58 Y 440 536 1.16 121.00 4.780E-006 9.34 
2234.73 11980 11 1.11 4467.58 2.S97E-OOS 1. 42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M ; First peak in a multiplet region 
m Other peak in a multiplet region 
F ; Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uci/g) 9 


n on Fe < 4.361E 003 +/- 1. 8% < 4.154E-006 < 2.011E-0l6 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 1.437E-002 +/- 2.0% < 1. 368E-00S < 2.270E-012 

Al-26 < 4.92SE-002 +/ 15.1% < 4.690E-OOS < 2.590E-006 

K-40 < 2.416E-001 +/- S.O% < 2.301E-004 < 3.769E-002 

CO-S7 < 7.417E-002 +/ 3.4% < 7.064E-OOS < 8.67SE-012 

Co-60 < 2.233E-002 +/- 2.6% < 2.126E-00S < 1.9SSE-Oll 

Se-7S < 6.414E-002 +/- 1. 8% < 6.109E-00S < 4.413E-012 

Kr-SS < 3.902E+OOO +/- 3.0% < 3.717E-003 < 9.834E-009 

Sr-90 < 1. 895E-002 +/- 1. 9% < 1.80SE-OOS < 1.374E-010 

Sb-12S < 4.4S8E-002 +/- 2.1% < 4.246E-OOS < 4.289E-Oll 

Ba-133 < 3.403E-002 +/- 1. 7% < 3.241E-00S < 1.344E-OIO 

Cs-134 < 1.342E-002 +/ 1.9% < 1.278E-OOS < 1.024E-Oll 

Cs-137 < 1.89SE-002 +/- 1. 9% < 1.eOSE-OOS < 2.16lE-010 

Eu-1S2 < 7.289E-002 +/ 1.9% < 6.942E-OOS < 4.097E-010 

Eu-1S4 < 4.102E-002 +/- 2.2% < 3.907E-OOS < l.S38E-010 

Ho-166m < S.S66E-003 +/- 2.2% < 5.301E-006 < 3.094E-009 

Bi-207 < 1.371E-002 +/ - 2.0% < 1. 306E-OOS < 2.496E-010 

Pb-210 < 9.699E+OO2 +/- 53.0% < 9.237E-001 < 1.261E-OOS 

Ra-226 < 3.274E-002 +/ - 2.2% < 3.119E-OOS < 3.274E-OOB 

Ac-227 < 2.0S6E-001 +/- 8.3% < 1.958E-004 < 2.816E-009 

Th-230 < 9.7S6E+001 +/ - 8.6% < 9.291E-002 < 4.780E-003 

Pa-231 < 1.206E+OOO +/ - 11.2% < 1.148E-003 < 2.S20E-OOS 

Th-232 < 4.502E-002 +1- 2.1% < 4.288E-005 < 4.0S6E-001 

U-232 < 4.S02E-002 +/- 2.1% < 4.288E-00S < 2.084E-009 

U-233 < 6.976E+002 +1- 2.7% < 6.644E-001 < 7.116E-002 

Pa-234 < 4.56SE-002 +/- 11. 7% < 4.348E-00S 

Pa-234m < 1. 748E+002 +/- 2.1% < 1.66SE-001 

U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 

U-235 < 6.880E-002 +/- 2.5% < 6.S52E-005 < 3.144E-002 

Np-237 < 8.3S9E-002 +/ - 1.9% < 7.961E-OOS < 1.170E-004 

Pu-238 < 4.668E+OO3 +/- 2.6% < 4.44SE+OOO < 2.698E-004 

U-238 < 1.667E+OOO +1- 2.2% < 1.S88E-003 < 4.902E+000 

pu-239 < 8.8S4E+OO2 +/ - 3.1% < 8.432E-001 < 1.40BE-002 

Pu-239B < 2.74SE+OO3 +/ - 5.3% < 2.614E+OOO < 4.364E-002 

U-239 < 9.444E+OO3 +1- 65.1% < 8.994E+OOO 

Pu-240 < 1.681E+003 +/- 4.7% < 1.601E+OOO < 7.310E-003 

Am-241 5.775E+OO1 +1- 24.9% 5.S00E-002 1. 663E-00S 

Am-241B < 6.238E+OO2 +/- 4.9% < 5.941E-OOI < 1.797E-004 

pU-241 < 2.484E+004 +1 2.8% < 2.365E+OO1 < 2.389E-004 

Pu-241B < 7.123E+003 +/- 2.4% < 6.784E+OOO < 6.8S3E-005 

Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 2.4S2E-001 +/ - 1.8% < 2.335E-004 < 1.214E-00G 

Cm-243 < 2.S29E-001 +/ - 3.3% < 2.408E-004 < 4.8SSE-009 

Cm-244 < 1.960E+004 +/ - 14.1% < 1. 866E+001 < 2.391E-004 

Cm-245 < 4.172E-001 +/ - 7.7% < 3. 973E- 004 < 2.399E-006 

Cm-247 < l.B03E-002 +/ 8.5% < 1.717E-OOS < 1.929E-004 
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Nuclide Total ~ctivity 
(uCi) 

tError concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf -251 

< 
< 

2.755E-002 
2.373E-OOl 

+1
+1

3.5% 
5.6% 

< 

< 
2.624E-005 
2.260E-004 

< 
< 

6.668E-009 
1.483E-007 

? 
X 
* 
< 

@ 

Nuclide 
:t Nuclide 

is part of an undetermined solution 
rejected by the interference analysis 
was manually editedNuclide 

= MDA 
Half life too short for MD~ calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3; 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1.- --- ------- ----------1 
, Segment 12 Results I 

1----------------------------------------- -- -------- --- --- --------\ 

Segment: 12 Detector: DET01 position: 12 
C:\Canberra\NDA2k\Data\00000206_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P012_S012 

Acquisition Start: 12/22/2008 2:19:04 PM 

Elapsed Live Time: 118.76 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: SS Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.085 +/- 0.0021 
SE-75 264.66 0.148 +/- 0.0026 
SE-75 279.54 0.152 +/- 0.0035 
SE-75 400.66 0.201 +/- 0.0057 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 2:21:06 PM 

Peak Analysis From Channel: 80 to Channel: 9192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

S9.41 Y 148 413 1.22 120.67 1. 216E-004 22.18 
2234.72 11980 9 1.13 4467.57 2.4S5E-00S 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m _ Other peak in a multiplet region 
F Fitted singlet 
? - Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe " 2.444E-002 +/ 1. 9% " 2.32BE-OOS " 1.127E-01S 
Pulser " O.OOOE+OOO +/ 0.0% " O.OOOE+OOC 
Na-22 " 1.343E-002 +/ 2.0% " 1. 279E-005 " 2.122E-012 
Al-26 " 9.434E-003 +/ 16.0% " S.9B5E-006 " 4.963E-007 
K-40 " 2.243E-001 +/ 5.1% " 2.137E-004 " 3.500E-Q02 
Co-57 " 6.556E-002 +/ 4.0% " 6.244E-005 " 7.670E-Oll 
Co-60 " 1.782E-002 +/ 1.7% " 1.69SE-005 " 1. 563E-Oll 
5e-75 " 6.009E-002 +/ 2.5% " S.722E-005 " 4.134E-012 
Kr-85 " 3.496E+OOO +/ 3.3% " 3.330E-003 " 8.S10E-D09 
Sr-90 " 1. 653E-002 +/ 2.2% " 1.S7SE-005 " 1.199E-OIO 
Sb-12S " 4.356E-002 +/ 2.4% " 4.149E-005 " 4.191E-Oll 
Ba-133 
Cs 134 " 2.576E-002 

" 1.242E-002 
+/
+/

2.0% 
2.3% " 2.453E-OOS 

" 1.183E-OOS " 
" 

1. 017E-OIO 
9.479E-012 

Cs-137 " 1. 653E-002 +/ 2.2% " 1.S75E-OOS " 1. S8SE-OIO 
Eu-152 " 7.393E-002 +/ 2.7% " 7.041E-OOS " 4.155E-OIO 
Eu-1S4 " 3.S33E-002 +/ 2.2% " 3.650E-005 " 1. 437E-OIO 
Ho-166m " 2.859E-002 +/ 2.3% " 2.723E-005 " 1.590E-OOS 
Bi-207 
Pb-210 " 1.352E-002 

" 1. 032E+OOO 
+/
+/

2.3% 
39.2% " 

" 
1.28SE-OOS 
9.S32E-004 " 

" 
2.461E-010 
1.342E-OOS 

Ra-226 " 2.849E-002 +/ 2.5% " 2.713E-OOS " 2.849E-008 
AC-227 " 1. 824E-001 +/ 6.5% " 1. 737E-004 '" 2.498E-009 
Th-230 " 1.692E+OO1 +/  13.S% '" 1. 6llE-002 " 8.290E-004 
Pa-231 '" 1.049E+OOO +/ 11. 3% '" 9.990E-004 " 2.192E-OOS 
Th-232 " 4.6eaE-002 +/  2.5% '" 4.46SE-005 " 4.224E-001 
U-232 '" 4.68SE-002 +/ 2.S% " 4.46SE-005 " 2.171E-009 
U-233 " 6.S62E+002 +/  3.2% '" 6.536E-001 " 7.000E-002 
Pa-234 '" 9.416E-002 +/ 12.2% " 8.967E-OOS 
Pa-234m " 1.244E+002 +/ 2.1% '" 1.18SE-OOl 
U-234 " O.OOOE+OOO +/ 0.0% " O.OOOE+OOO " O.OOOE+OOO 
U-235 '" 6.690E-002 +/ 3.2% '" 6.371E-OOS '" 3.057E-002 
Np-237 " 7.1S5E-002 +/ 2.3% " 6. SHE-005 " 1.OO2E-004 
Pu-238 " 4.97SE+003 +/ 3.1% " 4.741E+OOO '" 2.877E-004 
U-238 " 2.213E+OOO +/ 2.1% " 2.10SE-003 '" 6.S06E+OOO 
Pu-239 " 8.17SE+002 +/ 3.7% '" 7.786E-OOl '" 1.300E-002 
Pu-239B '" 1. 430E+OO3 +/  6.3% " 1.362E+OOO " 2.274E-002 
U-239 " 3.646E+OOO +/ 49.2% " 3.473E-003 
Pu-240 " 1.038E+OO3 +/  5.6% '" 9.SSSE-00l '" 4.51GE-C03 
Am-241 7.619E-00l +/ 27.S% 7.256E-004 2.194E-007 
Am-241B '" 3.780E+002 +/  5.S% '" 3.600E-00l '" 1.089E-G04 
Pu-241 '" 2.417E+OO4 +/ 3.3% " 2.302E+OO1 " 2.325E-004 
Pu-241B " 6.966E+OO3 +/ 3.2% '" 6.634E+OOO '" 6.702E-OOS 
Pu-242 " O.OOOE+OOO +/  0.0% " O.OOOE+OOO " O.OOOE+OOO 
Am-243 '" 1.027E-00l +/ 9.3% " 9.780E-OOS " 5.083E-007 
Cm-243 '" 2.194E-00l +/ 3.7% '" 2.089E-004 " 4.212E-009 
Cm-244 " 1. 307E+004 +/  14.1% " 1. 24SE+OO1 '" l.S9SE-004 
Cm-245 '" 4.406E-001 +/ 7.9% " 4.196E-004 " 2.S33E-006 
Cm-247 '" 1.714E-002 +/ 8.6% '" 1.632E-005 " 1.S34E-004 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.68013-002 +1- 3.6% < 1.600B-OOS < 4.06SE-009 
Cf-251 < 2.42313-001 +/- 5.9% < 2.30713-004 < 1. 514E-007 

? Nuclide is part of an undetermined solution 
X : Nuclide rejected by the interference analysis
* _ Nuclide was manually edited 
< MDA 


® = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



Segment Results Report for SGSI00 12/22/2008 2:25:19 PM Page 45 

[- ~- -  -------------- --- ------[
,

[ Segment 13 Results I 
[ --- .---. ----- ---------------------[ 
Segment: 13 Detector: DETOI position: 13 
C:\Canberra\NDA2k\Data\00000206_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P013_S013 

Acquisition Start: 12/22/2008 2:23:16 PM 

Elapsed Live Time: 118.95 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

5E-75 136.00 0.405 +/ 0.0065 
5E-75 264.66 0.470 +/- 0.0071 
5E-75 279.54 0.490 +/- 0.0083 
5E-75 400.66 0.501 +/- 0.0108 

Errors quoted at 1.000 sigma 

*********************** peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 2:25:18 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2234.73 11980 5 1.11 4467.58 6.984E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

y = Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 
(uCl) (uCi/g) 9 

n on Fe < 1.620E-002 +/ 1. 8% < 1. 543E- 005 < 7.468E-016 
pulser <: O.OOOE+OOO +/ O.ot <: O.OOOE+OOO 
Na-22 <: 2.243E-002 +/ 2.0% < 2.137E-005 <: 3.545E-012 
Al-26 <: 6.504E-003 +/ 14.9% < 6.195E 006 <: 3.421E-007 
K-40 <: 3.057E-00I +/ 4.9% <: 2.911E-004 < 4.769E-002 
Co-57 <: 5.193E-002 +/ 3.5% <: 4.946E-005 <: 6.076E-012 
CO-60 <: 2.645E-002 +/ 1. 7% <: 2.519E-005 <: 2. 319E- 011 
Se-75 <: 4.302E-002 +/ 1.9% <: 4.097E-005 <: 2.960E-012 
Kr-85 <: 3.567E+000 +/ 3.1% <: 3.397E-003 <: 8.989E-009 
Sr-90 <: 2.128E-002 +/ 1.9% <: 2.026E-005 <: 1.543E-OI0 
Sb-125 <: 4.201E-002 +/ 2.n <: 4.001E-005 <: 4.041E-Oll 
Ba-l33 <: 2.16SE-002 +/ 1. 7% <: 2.062E-005 <: 9.552E 011 
C.-134 <: 1.703E-002 +/ 2.0% <: 1.622E-005 <: 1.299E-Oll 
C.-137 <: 2.128E-002 +/ 1.9% <: 2.026E-005 <: 2.426E-OI0 
Eu-152 <: 5.511E-002 +/ 2.5% <: S.248E-005 <: 3.097E-OI0 
Eu-154 <: 4.320E-002 +/ 2.0% <: 4.114E-005 <: 1.620E-010 
Ho-166m <: 1.952E-002 +/ 2.2% <: 1. 859E- 005 <: 1.086E-008 
Bi-207 <: 1.157E-002 +/ 2.0% <: 1.102E-005 <: 2.106E-010 
Pb-210 <: 1.570E+000 +/ 36.7t <: 1.495E-003 <: 2.041E-008 
Ra-226 <: 3.273E-002 +/ 2.2% <: 3.117E-005 <: 3. 273E- 008 
AC-227 <: 1.713E-00l +1 8.3% <: 1.631E-004 <: 2.347E-009 
Th-230 <: 1. 523E+00I +/ 13.0% <: 1.450E-002 <: 7.462E-004 
Pa-231 <: 8.331E-001 +/ .. 11.2% <: 7.934E-004 <: 1.741E-005 
Th-232 <: 5.033E-002 +/ 2.2% <: 4.794E-00S <: 4.535E-00l 
U-232 <: 5.033E-002 +/ 2.2% <: 4.794E-005 <: 2.330E-009 
U-233 <: 5.931E+002 +/ 2.7% <: 5.648E-00l <: 6.049E-002 
P3-234 <: 8.587E-002 +/ 11.5% < 8.178E-005 
Pa-234m < 1.239E+002 +/ 2.1% <: 1.180E-001 
U-234 <: O.OOOE+OOO +/ 0.0% < O.OOOE+OOO <: O.OOOE+OOO 
U-235 <: 5.480E-002 +/ 2.5% <: 5.219E-005 <: 2.505E-002 
Np-237 <: 4.885E-002 +/ 1.9% < 4.653E-005 <: 6.839E-005 
Pu-238 <: 3.972E+003 +/ 2.6% <: 3.783E+000 <: 2.296E-004 
U-238 < 2.801E+000 +/ 2.1% <: 2.667E-003 <: B.234E+000 
Pu-239 < 6.911E+002 +/ 3.2% <: 6.582E-00l <: 1.099E-002 
Pu-239B <: 1. 085E+003 +/ 5.7% < 1.033E+OOO <: 1.724E-002 
U-239 <: 6.881E+000 +/ 45.8% <: 6.553E-003 
Pu-240 <: 8.345E+002 +/ 5.0% <: 7.948E-001 <: 3.630E-003 
Am-241 <: 1.900E-00l +/ 15.6% <: 1.809E-004 <: 5.471E-008 
Am-241B <: 3.029E+002 +/ 5.5% <: 2.884E-001 <: 8.722E-005 
Pu-241 <: 2.04lE+004 +/ 2.8% <: 1. 944E+001 <: 1.963E-004 
pu-241B <: 6.379E+003 +/ 2.5% <: 6.075E+000 <: 6.137E·005 
Pu-242 <: O.OOOE+OOO +/ 0.0% <: O.OOOE+OOO <: O.OOOE+OOO 
Am-243 <: 9.247E-002 +/ 8.4% <: 8.806E-005 <: 4.577E-007 
Cm-243 <: 1.939E-00I +/ 3.3% < 1.847E-004 <: 3.723E-009 
cm-244 < 1.523E+004 +/ 14.1% <: 1.450E+00l < 1.858E-004 
Cm-245 <: 3.828E-001 +/ 7.7% <: 3.646E-004 <: 2.201E-006 
Cm-247 <: 1.779E-002 +/ 8.5% <: 1. 694E- 005 <: 1.903E-004 
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Nuclide Total Activity %Error concentration Mass 

(uci) (uCi/g) 9 


Cf-249 < 1.S8SE-002 +/ 3.5% < 1.510E 005 < 3.836E-009 
Cf-2S1 < 2.000E-001 +/ 5.6% < 1. 905E-004 < 1. 250E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* ~ Nuclide was manually edited 

< ~ MDA 


@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption cQrrection model: FULL 
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1-· ------ ------- ------- ------ -------------- ------- ---------------1 
I Segment 14 Resul ts Ii ---- - ------- ------ ------- ---------------------- ------ ------- --I 

Segment: 14 Detector: DETOI position: 14 
C:\Canberra\NDA2k\Data\00000206_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POI4_S014 

Acquisition Start: 12/22/2008 2:27:28 PM 

Elapsed Live Time: 119.09 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.872 +/- 0.0130 
SE-75 264.66 0.892 +/- 0.0129 
SE-75 279.54 0.894 +/- 0.0141 
SE-75 400.66 0.913 +/ - 0.0172 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis Performed on: 12/22/2008 2:29:29 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.49 Y 66 173 0.77 120.B2 8.820E-006 31.26 
2234.72 11980 4 1.11 4467.57 5.408E-005 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

Y - Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? ~ Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uci) (uCl/g) g 

n on Fe < 3.06SE-002 +/ 1.9% < 2.919E-OOS < 1.413E-OlS 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.249E-002 +/ 2.0% < 2.l42E-OOS < 3.5S3E-012 
Al-26 < 7.Sl2E-003 +/ IS .2% < 7.lS4E-006 < 3.951E-007 
K-40 < 2.389E-001 +/ - 5.0% < 2.27SE-004 < 3.727E-002 
Co-57 < 4.928E-002 +/ - 3.4% < 4.694E-OOS < S.766E-012 
Co-60 < 2.7S7E-002 +/ 1.7% < 2.6S4E-005 < 2.444E-Ol1 
Se-7S < 3.752E-002 +/ 1. 8% < 3.S73E-OOS < 2.S8lE-012 
Kr-85 < 4.l04E+OOO +/ 3.1% < 3.908E-003 < 1.034E-008 
Sr-90 < 1.661E-002 +/ 1.9% < 1.582E-OOS < 1.204E-OlO 
Sb-125 < 3.971E-002 +/ - 2.1% < 3.7S2E-005 < 3.820E-Oll 
Ea-133 < 1.963E-002 +/ 1. 7% < 1. S70E-005 < 7.7S6E-Ol1 
Cs-134 < 1. 346E-002 +/ - 2.0% < 1.282E-005 < 1.027E-Oll 
Cs-137 < 1. 66lE- 002 +/ 1.9% < 1.S82E-OOS < 1. 893E-OlO 
Eu-lS2 < 5.394E-002 +/ 2.5% < 5.l37E-OOS < 3.03lE-OlO 
Eu-lS4 < 6.422E-002 +/  2.2% < 6.116E-OOS < 2.408E-OlO 
Ho-166m < 2.S27E-002 +/ 2.3% < 2.40GE-OOS < 1.405E-008 
Ei-207 < 1.277E-002 +/ 2.0% < 1. 216E-OOS < 2.324E-OlO 
Pb-2l0 < 8.l44E+OO2 +/ 56.7% < 7.7S6E-OOl < 1.0S9E-OOS 
Ra-226 < 2.868E-002 +/  2.2% < 2.732E-OCS < 2.868E-OOa 
Ac-227 < 1.34SE-001 +/ - 8.3% < 1. 281E-004 < 1.843E-009 
Th-230 < 6.213E+001 +/ 8.6% < S.9l1E-002 < 3.044E-003 
Pa-23l < 6.912E-OOl +/ 11. 2% < 6.583E-004 < 1.44SE-005 
Th-232 < 5.S41E-002 +/ - 2.2% < 5.277E-005 < 4.992E-OOl 
U-232 < 5.S4lE-002 +/ - 2.2% < S.277E-005 < 2.S6SE-009 
U-233 < 4.527E+OO2 +/ 2.7% < 4.31lE-OOl < 4.6l8E-002 
Pa-234 < 4. eBE-002 +/ 16.8% < 3.879E-OOS 
Pa-234m < 1.089E+OO2 +/ 2.2% < 1.037E-001 
U-234 < O.OOOE+OOO +/ 0.0% < C.OOOE+OOO < O.OOOE+OOO 
U-23S < 3.8S2E-002 +/ - 2.5% < 3.668E-005 < 1.760E-002 
Np-237 < 4.939E-002 +/ - 1. 9% < 4.704E-OOS < 6.915E-OOS 
Pu-238 < 3.1S8E+003 +/ 2.6% < 3.008E+OOO < 1.S2SE-004 
U-238 < 2.256E+OOO +/ - 2.2% < 2.l48E-003 < 6.63lE+OOO 
Pu-239 < 5.986E+OO2 +/ 3.1% < S.70lE-001 < 9.5l7E-003 
Pu-239B < 1. 517E+OO3 +/ S.4% < 1. 445E+OOO < 2.412E-002 
U-239 < 1.013E+OO4 +/ 69.5% < 9.645E+OOO 
?u-240 < 9.639E+OO2 +/ - 4./% < 9.180E-OOl < 4.193E-003 
Aro-241 4.695E+OOO +/ 40.1% 4.471E-003 1. 352E-006 
Am-241B < 3.646E+OO2 +/  5.0% < 3.473E-OOl < 1.050E-004 
PU-24l < 1.588E+OO4 +/ 2.8% < 1. S12E+OOl < 1. 528E-004 
?u-24lB < 3.992E+003 +/ 2.4% < 3.802E+OOO < 3.840E-005 
Pu-242 < O.OCOE+OOO +/ 0.0% < C.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.476E-OOl +/  1.8% < 1. 4C6E-004 < 7.306E-007 
Cm-243 < l. S22E-OOl +/ - 3.3\ < 1.4S0E-004 < 2.923E-009 
Cm-244 < 1. 6' 84E+OO4 +/ 14.1% < 1.604E+OOl < 2.0S4E-004 
Cm-245 < 2.993E-OOl +/ 7.7% < 2.850E-004 < 1.721E-006 
Cm-247 < 1. 93lE-002 +/ 8.5% < 1. 839E- 005 < 2.066E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


Cf -249 < 1.794E-002 +/- 3.5% < 1.709E-005 < 4.342E-009 
Cf-251 < 1.S2SE-OOI +/- 5.6% < 1.453E-004 < 9.532E-OOa 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1,- ----------- ------------------------------------------------------ __ I 
I Segment 15 Results 
1---- ----- ------ ----- ------ --- ------ ------------------ ---I 

Segment: 15 Detector: DET01 position: 15 
C:\Canberra\NDA2k\Data\00000206 CNTROOOI DCAT0002_PROCOOAG_ANLZ0003_POI5_S015 

Acquisition Start: 12/22/2008 2:31:39 PM 

Elapsed Live Time: 119.14 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Resulta ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.905 +1- 0.0135 
SE-75 264.66 0.920 +1- 0.0133 
SE-75 279.54 0.937 +1- 0.0147 
SE-75 400.66 0.910 +1- 0.0172 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis Performed on: 12/22/2008 2:33:40 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency ,!;Uncert. 

2234.72 11980 4 1.10 4467.57 2.739E-OOS 1.42 

Reference peak Correction factor (from 2234.4 keY peak) is 1.00 +1- 0.01 

Y = Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (ucilgl g 

n on Fe < 1. 986E-002 +/ 1. 8% < 1. 891E 005 < 9.153E-016 
pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.121E-002 +/ 2.1% < 2.020E-005 < 3.351E-012 
Al-26 < 1. 046E-002 +/ 15.4% < 9.961E-006 < 5.501E-007 
K-40 < 3.387E-001 +/  5.0% < 3.226E-004 < 5.284E-002 
Co-57 < 4.657E-002 +/  3.5% < 4.435E-005 < 5.449E-012 
Co-60 < 2.944E-002 +/ - 2.6% < 2.804E-005 < 2.582E-Oll 
Se-75 < 3.615E-002 +/ 1. 8% < 3.443E-005 < 2.487E-012 
Kr-85 < 5.147E+000 +/ 3.0% < 4.902E-003 < 1.297E-008 
Sr-90 < 1. 285E- 002 +/ - 1.9% < 1.223E-005 < 9.313E-Oll 
Sb-125 < 4.376E-002 +/ - 2.1% < 4.167E-005 < 4.209E-Oll 
Ba-133 < 1. 912E- 002 +/ 1. 7% < 1. 821E-005 < 7.553E-Oll 
Cs-134 < 1.218E-002 +/ 1. 9% < 1.160E-005 < 9.294E-012 
Cs-137 < 1.285E-002 +/ 1.9% < 1.223E-005 < 1.464E-010 
Eu-152 < 2.736E-002 +/ 2.1% < 2.605E-005 < 1. 537E-010 
Eu-154 < 4.570E-002 +/  1.9% < 4.353E-005 < 1. 714E-010 
Ho-166m < 1.645E-002 +/  2.2% < 1. 566E-005 < 9.144E-009 
Bi-207 < 1.800E-002 +/ - 2.0% < 1. 714E-005 < 3.276E-010 
Pb-no < 9.?30E+002 +/ - 57.4% < 9.267E-001 < 1.265E-005 
Ra-226 < 3.823E-002 +/ 2.2% < 3.641E-005 < 3.823E-008 
Ac-227 < 1.190E-001 +/ 8.3% < 1. 133E- 004 < 1. 630E-009 
Th-230 < 5.647E+001 +/ 8.6% < 5.378E-002 < 2.767E-003 
Pa-231 < 5.079E-001 +/ 11.2% < 4.837E-004 < 1. 062E-005 
Th-232 < 4.252E-002 +/ 2.1% < 4.050E-005 < 3.831E-001 
U-232 < 4.252E-002 +/ 2.1% < 4.050E-005 < 1. 969E-009 
U-233 " 4.084E+002 +/  2.8% < 3.889E-001 < 4.165E-002 
Pa-234 < 1.146E-001 +/ 12.2% < 1.091E-004 
Pa-234m < 3.127E+001 +/ 2.1% < 2.978E-002 
U-234 < O.OOOE+OOO +/ - 0.0% " O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.746E-002 +/ 2.5% < 3.568E-005 < 1. 712E-002 
Np-237 < 4.127E-002 +/ 1. 9% < 3.931E-005 < 5.7IBE-00S 
Pu-238 < 2. ?64E+003 +/ 2./% < 2.633E+00O < 1.598E-004 
U-238 < 2.439E+000 +/ 2.2% < 2.323E-003 < 7.172E+000 
Pu-239 " 5.611E+002 +/ 3.2% < 5.343E-001 < 8.921E-003 
Pu-239B " 1.343E+003 +/ 5.6% < 1.279E+000 < 2.135E-002 
U-239 < 1.543E+004 +/  70.2% < 1.469E+001 
Pu-240 < 8.566E+002 +/ 4.9% < 8.158E-001 < 3.726E-003 
Am-241 < 5.1l0E+OOO +/ 25.4% < 4.867E-003 < 1. 472E-006 
Am-241B < 3.229E+002 +/ 5.1% < 3.075E-001 < 9.299E-005 
Pu-241 < 1. 410E+004 +/ 2.9% < 1. 342E+001 < 1.356E-004 
Pu-241B < 3.995E+003 +/  2.4% < 3.805E+000 < 3.843E-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.221E-001 +/ 1.8% < 1.163E-004 < 6.043E-007 
Cm-243 < 1.259E-001 +/ 3.3% < 1.199E-004 < 2.418E-009 
Cm-244 < 2.280E+004 +/ 14.1% < 2.171E+001 < 2.782E-004 
Cm-245 < 2. 544E- 001 +/ 7.7% < 2.422E-004 < 1.463E-006 
Cm-247 < 1.871E-002 +/ - 8.5% < 1.782E-005 < 2.00ZE-004 
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Nuclide Total Activity %Error Concentration Mass 

(uci) (uCi/g) g 


Cf-249 < 1.696E-002 +/ 3.5% < 1.615E-005 < 4.104E -009 
Cf-251 < 1.439E-00I +/- 5.6% < 1.371E-004 < 8.995E-008 

? = Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis

* ~ Nuclide was manually edited 
< MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



1 

Segment Results Report for 8G8100 12/22/2008 2:37:56 PM Page 54 

I. ------------------ ----- ------ ----- ----- ----- -----------

--- --- ---- -----
Segment 

---
16 Results 
- ---------------------------- ----I 

1 

Segment: 16 Detector: DETOI position: 16 
C:\Canberra\NDA2k\Data\00000206_CNTROOOl_DCAT0002_PROC00AG_ANLZ0003_P016_S016 

Acquisition Start: 12/22/2008 2:35:50 PM 
Elapsed Live Time: 119.17 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.839 +/- 0.0126 
SE-75 264.66 0.874 +/- 0.0126 
SE-75 279.54 0,887 +/- 0.013 9 
SE-75 400.66 0.898 +/- 0.0169 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/22/2008 2:37:54 PM 

peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: ),00 


Energy 1D Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

2234.71 11980 9 1.12 4467.54 2.492E-005 1.42 

Reference peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y = Peak Identified by NID 
M First peak in a mUltiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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• 
************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 3.068E-002 +/ 2.3% < 2.922E-005 < 1.415E-015 
PUlser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.370E-002 +/ 2.3% < 2.257E-005 < 3.745E-012 
Al-26 < 4.040E-002 +/ 18.0% < 3.S4BE-005 < 2.l25E-006 
K-40 < 3.352E-00l +/ 5.6% < 3.192E-004 < 5.229E-002 
Co-57 < 7.763E-002 +/ 4.4% < 7.393E-005 < 9.0B3E-012 
Co-60 < S.30BE-002 +/ 2.0% < S.OS5E-00S < 4.6SSE-011 
Se-75 < 6.624E-002 +/ 2.S% < 6.309E-005 < 4.S57E-012 
Kr-SS < 6.767E+000 +/ 3.6% < 6.44SE-003 < 1.70SE-00B 
Sr-90 < 4.074E-002 +/ 2.6% < 3.SS0E-00S < 2.9S3E-010 
Sb-125 < S .472E-002 +/ 2.7% < S.212E-00S < S.265E-Oll 
Ba-l33 < 2.302E-002 +/ 2.3% < 2.193E-005 < 9.094E-011 
Cs-134 < 2.782E-002 +/ 2.3% < 2.650E-005 < 2.123E-Oll 
Cs-137 < 4.074E-002 +/ 2.6% < 3.BSOE-005 < 4.644E-01O 
Eu-1S2 < 9.323E-002 +/ 2.9% < B.879E-005 < 5.240E-01O 
Eu-154 < 6.766E-002 +/ 2.4% < 6.444E-005 < 2.537E-010 
Ho-166m < 9.372E-003 +/ 2.6% < 8.926E-006 < S.211E-009 
Bi-207 < 1. 6l3E-C02 +/ 2.S% < 1. S36E-00S < 2.936E-010 
Pb-210 < 2.141E+OOO +/ 46.S% < 2.039E-003 < 2.783E-OOS 
Ra-226 < 4.01SE-002 +/ 2.S% < 3.S24E-005 < 4.01SE-00S 
Ac-227 < 2.2l5E-00l +/ B.7% < 2.109E-004 < 3.034E-009 
Th-230 < 2.294E+001 +/ 15.5% < 2.184E-002 < ·1.124E-003 
Pa-231 < B.439E-00l +/ 11.4% < B.03SE-004 < 1.764E-005 
Th-232 < 6.94SE-002 +/ 2.9% < 6.615E-00S < 6.2S8E-00l 
U-232 " 6.945E-002 +/ 2.9% < 6.61SE-OOS < 3.216E-009 
U-233 < 6.97BE+OO2 +/ 2.S% < 6.64SE-001 < 7.117E-002 
Pa-234 < 1.152E-OOl +/ 11.7% < 1. 097E-004 
Pa-234m " 2.1S7E+OO2 +/ 2.4% < 2.054E-OOl 
U·234 < O.OOOE+DOO +/ O.O% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 7.959E-002 +/ 3.6% < 7.580E-OOS < 3.637E-002 
Np-237 < S.697E-002 +/ 2.6% < S.42SE-005 < 7.97SE-00S 
Pu-23B < 5.770E+003 +/ 3.6% < 5.495E+OOO < 3.33SE-004 
U-23S < 3.1S1E+DOO +/ 2.4% < 3.029E-003 < 9.3S1E+OOO 
Pu-239 < 9.93IE+OO2 +/ 4.1% < 9.458E-OOI < 1.579E-002 
Pu-239B " 1. 4l6E+003 +/ 7.0% < 1. 349E+OOO " 2.2S2E-002 
U-239 < 1. 27 5E+DOl +/ 58.6% < 1.215E-002 
Pu-240 < 1.0aOE+OO3 +/ 6.2% < 1. 029E+OOO < 4.699E-003 
Am-241 < 2.303E-00l +/ 19.9% < 2.193E-004 < 6.632E-00S 
Am-241B < 4.026E+OO2 +/ 6.S% < 3. BHE-OOI < 1.1S9E-004 
Pu-24l < 3.067E+004 +/ 3.7t < 2.921E+00l < 2.9S1E-004 
Pu-241B < 8.326E+003 +/ 3.6% < 7.929E+OOO < B.OO9E-00S 
Pu-242 < O.OQOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1. 30SE-00l +/ 10.7t < 1. 246E-004 < 6.474E-007 
Cm-243 < 2.441E-00l +/ 3.9% " 2.325E-004 < 4.6B8E-D09 
Cm-244 < 2.55SE+OO4 +/ l4.2% < 2.433E+OOl < 3.1l7E-004 
Cm-24S " S.091E-OOl +/ 8.1% < 4.S49E-004 < 2.927E-006 
Cm- 247 < 2.7S1E-002 +/ 8.7% < 2.648E-OOS < 2.975E-004 
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• 
Nuclide Total Activity 

(uCi) 
%Error Concentration 

(uCi/g) 
Mass 

g 

Cf-249 
Cf-251 

< 
< 

2.447E 002 +/
2.871E-OOI +/

3.8% 
6.2% 

< 

< 
2.330E-OOS 
2.735E-004 

< 
< 

5.921E-009 
1.79SE-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• ~ Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



--------------- ---------------- --------------- --
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,!-~--------------------- ---------------- --------------- -----------1 
Summed Segment Spectra Results I 

Category: Segmented I 

C:\Canberra\NDA2k\Data\00000206_CNTROOOl_DCAT0002_PROCOOAI.CNF 


Elapsed Live Time: 97.60 sec Elapsed Real Time: 120.00 sec 


••• ******************** Peak Analysis Results *********************** 

*** spectrum Validity Test warnings ••• 
Reference peak/MCA Test failed: reference peak data does not match MCA time 
Peak Fit Test failed: some peakls fit chi-square exceeds limit of 3.0 

Peak Analysis performed on: 12/22/2008 2:38:02 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Bnergy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %:Uncert. 

49.45 8419 42323 2.41 100.76 7.723E-007 3.97 
59.43 Y 348752 45310 1.12 120.70 6.605E-006 0.38 
67,22 Y 753 26517 0.90 136.27 2.014E-005 33.32 

M 94.68 Y 63005 87287 1.53 191.14 1. 522E-004 0.88 375.13 
m 98.69 Y 244878 117746 1.54 199.15 1.781E-004 0.69 
m 100,88 Y 37251 119450 1.54 203.54 1.923E-004 1.15 
m 103.33 Y 172291 95931 1.55 208.42 2.080E-004 0.67 
M 111. 06 Y 66400 52150 1. 36 223.88 2.562E-004 2.78 503.25 
m 114.56 Y 54637 72690 1. 37 230.87 2.766E-004 2.64 
m 116.62 Y 52300 73442 1.37 234.98 2.881E-004 2.60 
m 120.56 Y 12848 61268 1.38 242.86 3.091E-004 2.91 
m 122.82 Y 6445 58680 1.38 247.37 3.203E-004 3.63 
m 125.23 Y 25260 56035 1. 39 252.20 3.318E-004 2.64 
m 129.27 Y 120529 49525 1.39 260.27 3.495E-004 2.51 
M 144.17 Y 7597 33049 1.13 290.04 3.995E-004 5.33 2.81 
m 146.28 Y 6071 33233 1.13 294.26 4.047E-004 5.63 
m 148.54 Y 15857 33497 1.13 298.78 4.098E-004 4.80 
m 152.54 Y 528 33842 1.14 306.77 4.177E-004 24.70 
M 161. 05 Y 6877 34099 1. 31 323.76 4.301E-004 6.29 12.38 
m 164.60 Y 6502 48567 1. 32 330.87 4.336E-004 5.68 
m 169.39 Y 1584 47318 1. 33 340.44 4.370E-004 10.45 
m 171.36 Y 4705 50507 1. 33 344.38 4.380E-004 5.96 

179.15 Y 2517 31119 1.11 359.94 4.400E-004 11.17 
189.35 Y 3879 32249 1.05 380.32 4.384E-004 7.64 
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I . 
Energy ID Net peak Continuum FWHM Peak Peak Net Area Fit 

(keV) Area Counts (keV) centroid Efficiency %Uncert. 

195.63 y 4687 30975 1.25 392.87 4.356E-004 6.23 
M 203.50 Y 25907 23019 1.13 408.60 4.306E-004 0.80 34.28 
m 207.97 Y 88269 23086 1.13 417.53 4.271E-004 0.48 
M 221.56 794 16514 1.47 444.68 4.14BE-004 43.89 0.59 
m 225.32 1051 25890 1.47 452.20 4.1l0E-004 35.16 
M 237.76 Y 730 16144 1. 53 477.06 3.978E-004 40.24 1.69 
m 243.29 Y 1543 20558 1. 54 488.10 3.917E-004 36.58 

255.31 Y 4311 15177 1.24 512.13 3.783E-004 4.87 
M 263.92 Y 1481 11113 1.21 529.33 3.688E-004 12.32 1.54 
m 267.47 Y 3245 13304 1.21 536.43 3.649E-004 10.93 
M 297.37 Y 2335 10180 1.17 596.18 3.335E-004 13 .48 1.00 
m 300.24 Y 382 10139 1.17 601. 90 3.307E-004 22.81 

311.76 Y 3947 9772 1.27 624.94 3.197E-004 4.26 
M 320.91 Y 2724 11266 1.68 643.22 3.1l3E-004 3.50 11.39 
m 323.38 Y 3971 14942 1.69 648.14 3.091E-004 2.53 
M 332.67 Y 29929 8852 1.30 666.72 3.011E-004 0.68 16.15 
m 335.62 Y 12055 8158 1. 31 672.61 2.987E-004 1.07 
m 341. 35 Y 3292 7676 1. 31 684.06 2.939E-004 2.51 
m 344.93 Y 26205 7899 1.32 691. 22 2.911E-004 0.72 
M 361.87 Y 491 6877 1.37 725.07 2.783E-004 11.64 24.12 
m 368.33 Y 9835 12726 1. 37 737.99 2.737E-004 3.10 
M 374.98 Y 69878 5350 1.28 751. 27 2.692E-004 0.50 66.45 
m 380.06 Y 13393 4380 1.29 761.41 2.658E-004 0.98 
M 382.65 Y 11977 3910 1.29 766.59 2.641E-004 1.03 

392.84 Y 24188 3824 1.52 786.95 2.578E-004 0.86 
399.45 Y 288 2639 1.42 800.16 2.538E-004 28.55 

M 413.62 Y 63656 1857 1.36 e28.47 2.45S11-004 0.69 9.52 
m 419.03 Y 444 1520 1.36 839.29 2.429E-004 8.28 
m 422.48 Y 5094 1458 1. 37 846.18 2.410E-004 1. 67 
m 426.51 Y 1195 1388 1.37 854.24 2.390E-004 3.95 
m 429.76 Y 230 1225 1.37 860.73 2.373E-004 14.20 
M 445.64 Y 313 726 1. 30 892.47 2.297E-004 9.42 2.56 
m 451. 37 Y 7762 1057 1. 31 903.91 2.271E-004 1.22 

481.31 Y 155 619 1.16 963.74 2.14 7E-004 26.60 
51l.07 377 729 2.53 1023.21 2.040E-004 13 .33 
558.44 79 393 0.81 1117.87 1.898E-004 42.03 
597.44 Y 99 311 1.78 1195.81 1. e01E-004 31.16 
618.84 Y 763 309 1.44 1238.57 1. 755E-004 5.49 

M 632.96 Y 112 246 1. 52 1266.79 1.726E-004 14 .03 2.95 
m 639.99 Y 312 240 1. 53 1280.83 1.712E-004 6.78 
m 645.82 Y 469 255 1.53 1292.48 1.701E-004 5.39 
m 652.57 Y 544 226 1. 54 1305.97 1.688E-004 4.79 
m 658.73 Y 244 219 1. 54 1318.27 1. 676E-004 7.82 
m 662.29 y 3388 220 1. 55 1325.40 1.670E-004 1. 78 

688.61 Y 308 205 1.44 1377.98 1. 625E-004 10.07 
M 703.81 Y 163 144 1. 56 1408.35 1.600E-004 32.98 0.84 
m 709.28 71 219 1. 56 1419.28 1.592E-004 28.52 

721.77 Y 1625 200 1.58 1444.26 1. 573E-004 2.97 
737.51 Y 80 112 1.45 1475.70 1. 550E- 004 25.57 
755.95 Y 152 125 1. 34 1512.55 1. 524E-004 15.28 
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, 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 

(keV) Area Counts (keV) centroid Efficiency %Uncert. 

769.13 Y 393 139 1.25 1538.89 1.507E-004 7.46 
1173.51 Y 89 58 1.38 2346.96 1.132E-004 19.31 
1332.58 Y 119 34 2.42 2664.83 1. 020E-004 12.96 

M 2223.94 28 6 0.99 4446.03 5.043E-005 20.30 4.05 
m 2234.72 191681 106 1. 00 4467.57 4.995E-005 0.43 

2265.93 35 75 1.73 4529.93 4.a52E-005 4S.16 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.07 +/- 0.00 

Y Peak Identified by NID 

M ; First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe @ 1.000E+020 +/- 100.0% @ 5.952E+015 

Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 1.016E-001 +/- 1.2% < 6.045E-006 < 1.605E-Ol1 

Al-26 < 1. 481E-001 +/- 8.2% < a.81SE-006 < 7.790E-006 

K-40 < 1.196E+OOO +/- 3.1% < 7.117E-00S < 1.a6SE-001 


X 	 Co-57 
Co-60 2.329E-001 +/- 11.0% 1.387E-005 2.043E-OI0 
Se-75 < 1.787E+000 +/ 1.1% < 1.064E-004 < 1.229E-OI0 
Kr-85 < 4.361E+00I +/- 2.5% < 2.596E-003 < 1.099E-007 
Sr-90 < 1. 413E- 001 +/ - 1. 0% < 8.411E-006 < 1. 024E-009 
Sb-125 < 8.322E-00I +/- 1. 5% < 4.953E-005 < a.005E-OI0 
Ba-133 < 5.742E-00I +/- 1. 0% < 3.418E-005 < 2.268E-009 
CS-134 < 1.140E-00I +/- 1.0% < 6.788E-006 < 8.701E-Oll 

X 	 Cs-137 
Eu-152 < 4.247E-001 +/ 2.1% < 2.528E-00S < 2.387E-009 
Eu-154 < 2.676E-00I +/- 1. 5% < 1. 593E-005 < 1. 003E-009 
Ho-166m < 1. 468E- 001 +/- 1.7% < a.739E-006 < 8.163E-008 
Bi-207 < 1.127E-00I +/- 1.2% < 6. ?lOE-006 < 2.D52E-009 
Pb-210 < 1. 594E+004 +/- 12.2% < 9.486E-00I < 2. 072E- 004 
Ra 226 < 2.824E-00I +/ - 1.5% < I.G81E-00S < 2.824E-007 
Ac-227 < 2.462E+000 +/ a.2% < 1.466E-004 < 3.373E-OOa 
Th-230 2.21SE+003 +/- 34.4% 1.319E-00I 1.086E-00I 
Pa-231 < 1.370E+00I +/- 11. 2% < 8.1S4E-004 < 2.863E-004 
Th-232 < 3.224E-00I +/- 1.9% < 1.919E-005 < 2.904E+000 
U-232 8.G67E-OOI +/- 43.7% 5.159E-005 4.013E-008 
U-233 < 9.111E+D03 +/- 1. 6% < S.423E-OOI < 9.293E-00I 
Pa-234 < 4.859E-00I +/- 12.1% < 2.892E-005 
Pa-234m < 6.423E+002 +/ 1.5% < 3.823E-002 

U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

U-235 < 7.858E-00I +/ - 1. 8% < 4.677E-005 < 3.591E-00I 

Np-237 4.S13E+OOO +/ - 6.6% 2.68GE-004 6.318E-003 




X 
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.,Pu,-238 3.05lE+OO4 +/- 24.8% 1.8l6E+OOO 1.764E-003 
U-238 < 1.179E+OOl +/ 1. 6% < 7.0l6E-004 < 3.465E+OO1 
Pu-239 6.70lE+OO6 +/ 1. 9% 3.989E+OO2 1.065E+OO2 
Pu-239B 3.S43E+OO6 +/- 0.6% 2.287E+002 6.l09E+OOl 
U-239 @ l.OOOE+020 +/- 100.0% @ S.952E+Ol5 
Pu-240 
Am-24l 1.22SE+OO6 +/- 2.4% 7.29SE+OOl 3.529E-OOl 
Am-24lB 6.7SlE+005 +/- 1.9% 4.01SE+OOI l.944E-OOl 
Pu-241 4.797E+OO6 +/- 5.2% 2.856E+OO2 4.61SE·Q02 
Pu-24lB 9.002E+006 +/- 1.7% 5.3SSE+OO2 8.660E-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.676E+OOO +/- 1.2% < 1.S93E-004 < 1. 324E-005 
cm-243 < 2.788E+OOO +/- 3.0% < 1. 660E-004 < S.3S3E-OOa 
Cm-244 < 1.291E+00S +/- 14.1% < 7.684E+OOO < 1.S7SE-003 
Cm-24S < 4.874E+OOO +/- 7.5% < 2.901E-004 < 2.803E-005 
Cm-247 < 3.600E-OOI +/- 8.n < 2.143E-OOS < 3.8S2E-003 



------
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. .~ .. 
Nuclide Total Activity %Error concentration Mass 


(uCi) (uCi/g) g 


Cf-249 < 4.259£-001 +/ 3.2~ < 2.535£-005 < 1.031£-007 
Cf-251 < 2.751£+000 +/- 5.H < 1. 637£-004 < 1.719£-006 

? Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis
* Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

pu-239 1.07E+002 +- 2.07£+000 4.00£+001 +- 3.32£-001 


Beta: 2.14E+002 +- 5.03£+000 Alpha: 1.00E+00O +- 0.00£+000 

NUrtIDer of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1.96E+001 +- 6.04E-001 
203.55 3.798+001 +- 5.45£-001 
375.05 5.98E+001 +- 7.50£-001 
413.71 6.33E+00I +- 9.19E-00I 
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... \ ..--- ------------ ------ ----- ------ ----- ------ ----- ------ -------1 
1 Sum of Segment NID Results I 
I Category: Segmented ' 
1----- ------------ ------------ ----- ------ ------------ ----- ------ I 

C:\Canberra\NDA2k\Data\00000206_CNTRD001_DCAT0002_PROCOOAK.CNF 

*********************** Peak Jmalysis Results *********************** 

No peak analysis results available for reporting purposes 

************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


n On Fe < 3.949E-002 +/- 1.8% < 2.350E-006 < 1.820E-015 
Pulser < O.OOOE+OOO +1- 0.0% < O.OOOE+OOO 
Na-22 < 3.7llE-002 +/- 2.2% < 2.209E-006 < 5.B64E-012 
Al-26 < 7. 928E- 002 +1- 19.8% < 4.719E-006 < 4.170E-006 
K-40 < 3.B07E-001 +1- 4.9% < 2.266E-00S < 5.939E-002 
CoS7 4.61BE+OOO +/- 16.4% 2.749E-004 S.403E-OIO 
Co-60 < 5.30BE-002 +1- 2.0% < 3.160E-006 < 4.65SE-011 
Se-75 < 2.959E-001 +1- 1.9% < 1.762E-005 < 2.036E-Oll 
Kr-85 < 1.673E+001 +/- 3,1% < 9.95SE-004 < 4.21SE-008 
Sr-90 < 8. 672E- 002 +/ 2.0% < 5.162E-006 < 6.2B7E-010 
Sb-125 < 3.127E-00I +1- 2.3% < 1.a61E-005 < 3.00SE-OIO 
Sa-133 < 2.239E-001 +1- 1.7% < 1.333E-OOS < B.S46E-OIO 
Cs-134 < 3.50BE-002 +/- 1. B% < 2.0BBE-006 < 2.677E-Oll 
Cs-137 < B.672E-002 +/- 2.0% < 5.162E-006 < 9.BB6E-010 
Eu-1S2 < 1.46SE-00l +1- 3.7% < B.717E-006 < S.231E-OIO 
Eu-154 < 1. 033E-001 +/- 2.1% < 6.149E-006 < 3.874E 010 
Ho-166m < 5.922E-002 +1- 2.2% < 3.525E-006 < 3.293E-008 
Bi-207 < 4.572E-002 +/- 1. B% < 2.722E-006 < B.322E-OIO 
Pb-2l0 < 3.3B4E+004 +/- 309.7% < 2.014E+OOO < 4.399E-004 
Ra-226 < 1.133E-001 +1 2.3% < 6.743E-006 < 1.133E-007 
Ac-227 < 1.043E+000 +/- B.3% < 6. 207E- 005 < 1.429E-008 
Th-230 < 4.47SE+002 +1- 9.0% < 2.664E-002 < 2.193E-002 
Pa-231 < 5.277E+OOO +/- 11.2% < 3.141E-004 < 1.103E-004 
Th-232 < 1. 243E 001 +/ 2.4% < 7.398E-006 < 1.120E+000 
U-232 < 1. 966E-OOI +/- 2.2% < 1.170E-OOS < 9.104E-009 
lJ-233 < 3.953E+OO3 +1- 2.7% < 2.353E-001 < 4.032E-001 
Pa-234 < 1.719E-001 +1 12.2% < 1.023E-OOS 
Pa-234m < 2.2S0E+002 +1- 2.1% < 1. 339E-002 
U-234 < O.OOOE+OOO +1- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.399E-001 +/- 2.5% < 2.023E-OOS < 1.5S3E-001 
Np-237 7.223E+OOO +/- 4.9% 4.299E-004 1. OllE- 002 
Pu-238 < 2.2S2E+OO4 +/- 2.6% < 1. 34lE+OOO < 1. 302E-003 
U-23B < 3.907E+000 +1- 2.1% < 2.325E-004 < 1.149E+001 
Pu-239 6.B16E+OO6 +/ 1. 8% 4.057E+OO2 1.084E+OO2 
Pu-239B 4.704E+006 +/- 0.7% 2.800E+002 7.479E+001 
U-239 < 2.662E+OO5 +/- 368.5% < 1.5BSE+OO1 
Pu-240 1. 367E+OOS +/ 45.4% S.136E+00O 5.946E-001 
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• ",.Am-241 
Am-241B 

1. 491E+OO6 
1.129E+OO6 

+1
+1

2.0% 
2.4% 

S.876E+OO1 
6.717E+OOI 

4.294E-001 
3.250E-001 

Pu-241 9.281E+OO6 +/ 5.H: 5.525E+002 8.929E-002 
Pu·241B 1.427E+OO7 +1 2.0% 8.492E+OO2 1.373E-001 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 
Cm-243 

< 
< 

9.626E-001 
1.079E+OOO 

+/
+/

2.2% 
3.n 

< 
< 

5.730E-OOS 
6.421E-005 

< 
< 

4.76SE-006 
2.07lE-OOB 

Cm-244 < 5.421E+004 +/ 14.2% < 3.227E+OOO < 6.613E-004 
Cm-24S < 2.091E+OOO +/ 7.H < 1. 245E-004 < 1.203E-OOS 
Cm-247 < 1. 5S9E-OOI +/  8.5% < 9.283E-006 < 1. 669E-003 
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" . ~ ., 
Nuclide Total Activity %Error Concentration Mass 


(uCi) (uCi/g) g 


Cf-249 < 1.820E-00l +/ 3.5% < 1.083E-OOS < 4.404E-008 
Cf-251 < 1.207E+000 +/- 5.6% < 7.1B2E-005 < 7.S41E-007 

? Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 1.08E+002 +- 1.90E+OOO O.OOE+OOO +- O.OOE+OOO 


Beta: O.OOE+OOO +- O.OOE+OOO Alpha: O.OOE+OOO + O.OOE+OOO 

Number of energy lines used in correction: o 


Energy Mass (g) 




----

I 
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******************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. 
Analysis Method: LLNL SGS Operating Procedure 
Item ID: LL8523426S _ 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 71600.0 g 
Pu mass 2.4IE+OOl +
TRU Alpha Activity 2.S9E+OOO +
TRU Activity Concentration 3.61E+OO4 , 
Pu-239 Equivalent Activity 2.63E+OOO +
Pu-239 FGE 2.29E+OOI + 
Decay heat 8.24E-002 +

Activity 
Nuclide Mass Activity Uncert. 

9 Ci Ci 

-.~~""-----

SR90 <LLD <LLD O,OOE+OOO 
CS137 <LLD <LLD O,QOE+OOO 
U233 <LLD <LLD O.OOE+OOO 
U234 <LLD <LLD O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 1.86E-002 1. 33E- 005 3.03E-006 
PU238 4.87E-003 8.42E-002 2.93E-002 
U238 <LLD <LLD O.OOE+OOO 
PU239 2.28E+OOI 1.44E+OOO 3.28E-OOl 
PU240 1.23E+OOO 2.83E-OOI 6.74E-002 
AM241 2.26E-OOI 7.S4E-OOl 1. SOE-OOI 
PU241 2.62E-002 2,73E+OOO 6.8IE-OOI 
PU242 2.93E-002 1.16E-004 2.95E-OOS 

Errors quoted at 1.000 sigma 

Operator: Date: 

Date:fIrl.,~~ 

Location:LLNL 
Software Version: NDA 2000 V.4. 0 
Analysis Date: 12/22/2008 

5.23E+OOO g 

3.82E-OOI Ci 

S.33E.OO3 nCi/g 
 ')073.82E-OOl Ci 

5.22E+OOO 
9 

1.21E-002 W 


MDA 

Ci 


O.OOE+OOO 

1.7SE-007 

6.89E-003 

O.OOE+OOO 

5.03E-007 

6.20E-007 

4.52E-004 

1.16E-005 

7.70E-003 

1.S2E-003 

1. 22E-004 

1.46E-002 

O.OOE+OOO 


--'...- 
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1---- ------ ------ -- ------ ------ --------- -- --- -- --- -- --- i 
I NDA 2000 Assay Report I 
1---------------- ------ ------ ------------------------------ ------ --I 
************************* Item Information 

Item ID: LL85234265 Count Sequence Number, 207 
Operator: RHI-IM2\RHI-IM 
Assay Start, 12/22/2008 3:32:0l PM 
Description 1: LL85234265 
Description 2, 
Location:LLNL 
Comment: 
Matrix Type: Lucite 

Container Type: 55 Gal Galv 23.8~ 


Weight: Gross: ~.4 kg .-'!fet. : 71.6 kg 

Container: Volume: 208.0 1 Full: 100.0 % 

Density: 0.340 kg /1 


************************ System Configuration *********************** 

Counter: SGS with Trans. 
Segments: Number: l6 Offset, o 
Scanning platform: Start: 934 mm Delta: 51 mm 
COlL'! t Type: Assay - 55 Gal Galv 23.8 
Collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 

Transmission Correction Type: Standard 

Transmission Source: 8e-75 Trans. o 


Errors quoted at 1.000 sigma 



---
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1---- -- ---. .. -- .. - ... ---I 
Segment 1 Results1 I1-- --- ... -- .- ... -- --.---- ---- ··1 

Segment: I Detector: DET01 Position: 1 
C:\Canberra\NDA2k\Data\00000207_CNTR0001_DCAT0002 PROCOOAG_AMLZ0003_P001_S001 

Acquisition Start: 12/22/2008 3:34:04 PM 

Elapsed Live Time: 119.36 sec Elapsed Real Time: 120. 00 Bec 


--_..-.

********************* Transmission Results ******.************.*****. 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.021 +/- 0.0008 
SE-75 264.66 0.033 +/- 0.0008 
SE-75 279.54 0.032 +/ 0.0012 
SE-75 400.66 0.041 +/ - o.0022 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak AnalySis Performed on: 2/2/2009 5: 11: 14 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

One or more peaks were dropped due to multiplet de·-convolution. 
Y = Peak Identified by NID 
M First peak in a multiplet region 
m ;- Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1---- ---- ---- ---- ---- --
1 Segment 2 Results 
1- -----------------------------

Segment: 2 Detector: DET01 Position: 2 
C:\Canberra\NDA2k\Data\OD000207_CNTR0001_DCAT0002 I?ROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 12/22/2008 3:38:15 PM 
Elapsed Live Time: 119.34 sec Elapsed Real Time: 120.00 sec 

..--..--..--.--..~~--~~~-

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51.'>.M 

Nuclide Energy Transmission Ratio 

-75 136.00 0.060 +;::-0.0014
SE-75 264.66 0.089 +/- 0.0017 
SE-75 279.54 0.089 +/- 0.0022 
SE-75 400.66 0.105 +/ 0.0037 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results 

Peak Analysis Performed on: 2/2/2009 5:11:17 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

Reference Peak Correction factor (from 2234.4 key peak) is 1.00 +/- 0.01 

One or more peaks were dropped due to multiplet de convolution. 
y = Peak Identified by NIO 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model, FULL 
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1- --------- ------------------------- -- ---- ----- -I 
i Segment 3 Resul ts 
1-------- ----- ---- --- ---- ---- ----------1

1 

Segment: 3 Detector: DET01 Position: 3 
C: \Canberra \NDA2k\Data\00000207_CNTR0001_DCAT0002 PROCOOAG_ANLZOOO 3P003S003 

Acquisition Start: 12/22/2008 3:42:26 PM 

Elapsed Live Time, 119.33 Sec Elapsed Real Time: 120.00 sec 


~-..--.------------..-..-~..- .. 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero att.en. 
Calibration Date: 11/18/200B 9:40:51 AM 

Nuclide Energy Transmission Ratio 

-~..- .._-_.. 
SE-75 136.00 0.537 +/- 0.0081 
SE-75 264.66 0.636 +/ 0.0093 
SE-75 279.54 0.653 +/- 0.0104 
SE-75 400.66 0.685 +/- 0.0132 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:11:20 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
{keV) Area Counts (keV} centroid Efficiency %Uncert. 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

One or more peaks were dropped due to multiplet de-convolution. 
Y Peak Identified by NID 
M ~ First peak in a mUltiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Brrors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results 

Self Absorption Correction Analysis Error 3: 

There are not enough peaks to do the calculation 


Absorption correction model: FULL 
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1--------- ----- ---- ----- ---- --------------.-----.---------- --- --I 
1 Segment 4 Results 1

1----------------------- ------- ------ ---- --·--1 

Segment: 4 Detector: DET01 Position: 4 
C:\Canberra\NDA2k\Data\00000207 CNTROOO DCAT0002_PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 12/22/2008 3:46:38 PM 
Elapsed Live Time: 119.32 sec Elapsed Real Time: 120.00 sec 

..--..--..--.. ~~~~~~~~~-~~ 

********************* Transmission Results 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 A~! 

Nuclide Energy Transmission Ratio 

SE-75 6,00 0.555 +/- 0,0084 
SE-75 264,66 0.658 +/- 0,0096 
SE-75 279.54 0.668 +/- 0,0106 
SE·75 400.66 0.704 +/- 0,0135 

Errors quoted at 1,000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 
Peak Analysis From Channel: 
Peak Search Sensitivity: 

5: 11 :24 PM 
80 to 

3,00 
Channel: 8192 

Energy 
IkeV) 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
IkeV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

One or more peaks were dropped due to multiplet de-convolution, 
y Peak Identified by NID 
M First peak in a mUltiplet region 
m Other peak in a multiplet region 
F Fit ted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 


Absorption correction model: FULL 
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1--- --- ----.---.- --- --- ---------- --I 
Segment 5 Results I 

I
1 

------ .------ ------- ---------- ---------1 

Segment: 5 Detector: DET01 position: 5 
C:\Canberra\NDA2k\Data\00000207 CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 12/22/2008 3:50:49 PH 

Elapsed Live Time: 119,31 sec Elapsed Real Time: 120,00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: l1/18/2008 9:40:51 AH 

Nuclide Energy Transmission Ratio 

SE-75 .00 O.S86~· +/-0':0088
SE75 264,66 0.692 +/- 0,0100 
SE-75 279.54 0.698 +/- 0.0110 
SE-75 400,66 0,739 +/- 0,0141 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:11:2'1 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
{keV) Area Counts {keV) centroid Efficiency %Uncert. 

Reference Peak Correction factor {from 2234,4 keV peak) is 1,00 +/- 0,01 

One or more peaks were dropped due to multiplet de-convolution. 
y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis 
There are not enough peaks to do 

Absorption correction model; FULL 

Error 3: 
the calculation 



Seg~ent Results Report for LL85234265 2/2/2009 5:12:41 PM Page 12 

1 -- -- -- -- -- -- ------------- --------------.-.-- .--.------- I 
1 Segment 6 Results 
1-- ----. -----.-- - .. -- ----I 

Segment: 6 Detector: DET01 Position: 6 
C:\Canberra\NDA2k\Data\Oa000207_CNTR0001_DCATOOC2 PROCOOAG_ANLZ0003 P006 S006 

Acquisition Start: 12/22/2008 3:55:00 PM 

Elapsed Live Time: 119.30 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o. 6i8--;7~-6-:009-3-
SE-75 264.66 0.723 +/ 0.0105 
SE-75 279.54 0.729 +/- 0.0115 
SE-75 400.66 0.767 +/- 0.0145 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results 

Peak Analysis Performed on: 2/2/2009 5:11:30 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
{keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.58 Y 7S 111 0.75 121.00 3.131E-006 28.03 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m ; Other peak in a multiplet region 
F Fitted singlet. 
? Adjacent. peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



-----------------------
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1--------- -- -- -- -----------------------1 
I Segment 7 Results I
1-- -- ------ -------- ----- -- -- -- -- -----1 

Segment, 7 Detector: DETOI Position: 7 
C:\Canberra\NDA2k\Data\00000207_CNTROOOl_DCAT0002 PROCOOAG ANLZ0003 P007 S007 

Acquisition Start: 12/22/2008 3:59:11 PM 

Elapsed Live Time: 119.26 sec Elapsed Real Time: 120.00 sec 


--~--~---------~--------

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o . 046--:;:-rO-:-O012
SE-75 264.66 0.066 +1 0.0014 
SE-75 279.54 0.067 +1- 0.0019 
SE-75 400.66 0.078 +1- 0.0031 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5: 11: 34 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.36 Y 172 199 1.27 120.61 2.120E-006 16.14 

Reference peak Correction factor (from 2234.4 keV peak) is 1.00 +1- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



---- ---
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1-------- ----. ----- --- ----- ----- ---- ---- ----I 
Segment 8 Results 11

! ---- .--- --------1 

Segment: 8 Detector: DETOI Position: 8 
C,\Canberra\NDA2k\Data\OOOQ0207_CNTROOOl_DCAT0002 PROCOOAG ANLZ0003 POOS S008 

Acquisition Start: 12/22/2008 4:03:23 PM 

Elapsed Live Time: 119.20 sec Elapsed Real Time: 120.00 sec 


.. __.. _-_.. _--------- 
********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40,51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.036 +/- 0.0011 
SE-75 264.66 0.057 +/- 0.0012 
SE-75 279.54 0.058 +/ 0.0017 
SE-75 400.66 0.067 +/- 0.0029 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:11:37 PM 

Peak Analysis From Channel, 80 to Channel: 8192 

peak Search Sensitivity: 3,00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.71 Y 278 224 1.00 121.26 4.203E-005 11.95 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 


Absorption correction model: FULL 
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1----- 1 

1 Segment 9 Results 
1---- ------1 

Segment: 9 Detector: DETO 1 Posi t ion: 9 
c:\Canberra\NDA2k\Data\00000207_CNTR0001_DCAT0002_PROCOOAG_ANLZC003_P009_S009 

Acquisition Start: 12/22/2008 4:07:34 PM 

Elapsed Live Time: 119.16 sec Elapsed Real Time: 120.00 sec 


..._-_..._-_....------------------- 
********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atteD. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 O. 
SE-75 264.66 
SE-75 279.54 0.666 +/- 0.0106 
SE-75 400.66 0.712 +/- 0.0137 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:11:40 PM 

Peak Analysis From Cha~nel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


0.667 0.0097 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV} Area Counts {keV) centroid Efficiency 'Wncert. 

59.55 Y 475 417 1. 02 120.94 1.611E-005 9.23 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 ~/- 0.01 

y ~ Peak Identified by NID 
M First peak in a mUltiplet region 
m Other peak in a multiplet region., Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enoClgh peaks to do the calcalation 

Absorption correction model: FULL 
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1- ----- ----- ---- ----------------------- 
! Segment 10 Results r

1---- ----- ------------ ----- ------------------ - - 1 

Segment: 10 Detector: DETOI Position: 10 
C: \Canberra\NDA2k\Data \ 00000207 CNTROOOI DCAT0002 PROCOOAG_ANLZ0003 POlO_SOlO 

Acquisition Start: 12/22/2008 4:11:46 PM 

Elapsed Live Time: 119.11 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

7S 136.00 0.612 +/ .. 0.0092 
SE-75 264.66 0.717 +/- 0.0104 
SE-75 279,54 0.721 +/- 0.0114 
SE-75 400.66 0.745 +/- 0.0142 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5: 11 :43 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.48 Y 1106 642 1.16 120.81 7.671E-006 4.96 

Reference peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M ; First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1------- ---------------------------1 
1 Segment 11 Results 1 

---------------11 

Segment: 11 Detector: DET01 Position: 11 
C:\Canberra\NDA2k\Data\00000207_CNTR0001 DCAT0002 PROCOOAG ANLZ0003 POll SOlI 

Acquisition Start: 12/22/2008 4:15:57 PM 

Elapsed Live Time: 119.02 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23,8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

75 136.00 0.626 +/= 0.0094 
SE-75 264.66 0.737 +/- 0.0107 
SE-75 279.54 0,746 +/ o .0118 
SE-75 400,66 0,763 +/ 0,0145 

Errors quoted at 1.000 sigma 

*********************** peak Analysis Results *********************** 

Peak )I.nalysis Performed on: 2/2/2009 5:11:47 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3,00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV} centroid Efficiency %Uncert. 

59.55 Y 1947 688 1. 21 120.93 7,967E-006 3,28 

Reference Peak Correction factor (from 2234.4 keY peak) is 1,00 +/- 0,01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1,000 sigma 



Self Absorption Report for LL85234265 2/2/2009 5:12:48 Page 23 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1------------ .----- - ------1 
Segment 12 Results1 1

i-- ------- ------ - ------------- ------ --I 

Segment: 12 Detector: DETOI Position: 12 
C:\Canberra\NDA2k\Data\00000207 CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_POI2_S012 

Acquisition Start: 12/22/2008 4:20:09 PM 
Elapsed Live Time: 118.14 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.712 +/- 0.0107 
SE-75 264.66 0.809 +/- O.OllS 
SE-75 279.54 0.824 +/- o .0129 
SE-75 400.66 0.852 +/ 0.0160 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:11:50 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.52 y 8150 1418 1.13 120.88 2.858E-004 1. 70 
M 94.77 303 1210 1. 28 191. 33 3.280E-004 9.50 8.99 
m 99.00 Y 2760 1563 1. 29 199.78 3.379E-004 3.91 
m 103.06 Y 2807 1220 1.29 207.88 3.475E-004 3.82 
M 125.33 Y 846 675 1. 01 252.39 3.942E-004 4.18 2.47 
m 129.42 Y 406 455 1.02 260.55 4.014E-004 5.99 

146.46 Y 117 5'70 1.17 294.61 4.268E-004 31.80 
M 203.54 Y 109 369 1.13 408.68 4.544E-004 14.08 1. 34 
m 208.04 Y 484 358 1.14 417.68 4.S36E-004 5.33 

311.87 Y 379 182 1.29 625.14 3.906E-004 7.45 
M 332.72 Y 248 155 1. 32 666.82 3.743E-004 7.04 1.23 
m 335.40 Y 196 163 1. 33 672.16 3.725E-004 7.87 

345.05 164 168 1.13 691.45 3.6S1E-004 14.45 
368.60 Y 158 ll4 1.34 738.52 3.480E-004 13 .40 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 375.13 Y 577 108 1. 34 751.57 3.434E-004 4.39 1. 44 
m 380.22 96 87 1. 34 761.74 3.399E-004 11.53 
m 362.79 98 78 1.34 766.87 3.382E-004 11. 28 

392.92 223 55 1. 23 787.11 3.315E-004 8.66 
413.69 Y 595 47 1. 31 828.62 3.183E-004 4.64 
422.63 18 49 1. 05 846.49 3.12SE-004 62.76 
451. 4 0 71 28 1. 35 903.97 2.965E-004 16.70 
662.28 Y 124 8 1. 51 1325.38 2.167E-004 9.84 
721.78 Y 75 3 1.24 1444.28 2.023E-004 12.16 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 

M First peak in a mUltiplet region 

m Other peak in a mUltiplet region 
F " Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.11E+OOO +- 7.10E-002 8.44E-002 +- 3.84E-003 

Beta; 3.85E+002 +- 1.S2E+OOl Alpha; 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 S.74E-002 +- 4.04E-003 
203.55 1.SlE-001 + 2.1SE-002 
375.05 3.87E-001 +- 1. 89E-002 
413.71 4.S6E-OOl +- 2.37E-002 
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1------------------- --- - -- ---- --- ---- ---- ---- --------- 1 

Segment 13 Results 11 
i---- ---- ---- ---------------------------------------- ---I 
Segment: 13 Detector: DET01 Position: 13 
C:\Canberra\NDA2k\Data\00000207 CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P013 S013 

Acquisition Start; 12/22/2008 4;24:20 PM 
Elapsed Live Time: 111.33 sec Elapsed Real Time: 120.00 sec 

------~.. -~.. ~..-.~.-~.----------

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o . :311--+7-=-O:0 066 
SE-75 264.66 0,445 +/- 0.0069 
SE-75 279.54 0,461 +/ 0.0081 
SE-75 400.66 0.504 +/- 0.0110 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

••• Spectrum Validity Test warnings • •• 
Peak Fit Test failed; some peak 1 s fit chi square exceeds limit of 3.0 

Peak Analysis Performed on: 2/2/2009 5:11:53 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity; 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.49 4055 12633 2,33 100.85 1.S27E-004 4.99 
59.47 Y 127723 11646 1. 09 120.79 1.647E-004 1.17 

M 94.90 1406 4366 1. 21 191.58 2.399E-004 4.25 69.91 
m 98.95 Y 20248 5256 1. 22 199.68 2.482E-004 1.78 
m 103,02 Y 20702 4138 1. 23 207.80 2.562E-004 1.76 
M 111.02 1313 2574 1. 66 223.79 2.70BE-004 4.00 2.85 
m 114.38 Y 1791 4687 1. 66 230.52 2.764E-004 3.49 
m 116.94 Y 1311 5127 1. 67 235.63 2.805E-004 4.32 
M 123.04 Y 1338 1776 1. 03 247.81 2.896E-004 3.90 4.35 
m 125.31 Y 6623 2262 1.03 252.36 2.927E-004 1.75 
m 129,28 Y 2075 1620 1.04 260.28 2.979E-004 2.75 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keVI Area Counts (keV) centroid Efficiency %Uncert. 

146.47 '{ 820 1768 1.13 294.63 3.184E~004 9.07 
169.52 '{ 351 146B 0.92 340.70 3.371E-004 18.34 

M 203.60 Y 626 1084 1.15 408.80 3.459E-004 5.49 1.68 
m 208.00 Y 3076 1080 1.15 417.59 3.4S8E-004 2.27 

300.08 '{ 361 636 1. 46 601.58 3.124E~OO4 13 .06 
311.80 '{ 1964 531 1. 24 625.00 3.0S5E-004 3.25 
322.64 Y 519 482 1. 52 646.68 2.991E-004 8.56 

H 332.64 Y 1196 475 1. 28 666.66 2.933E~004 3.37 1. 69 
m 335.43 Y 1273 471 1.28 672.23 2.917E-004 3.20 
m 340.72 Y 261 382 1.28 682.80 2. 8a7E- 004 8.03 
m 344.94 963 386 1. 29 691.23 2.863E~004 3.68 

368.52 Y 817 405 1.48 738.35 2.731E-004 5.67 
M 375.06 '{ 2835 378 1. 31 751.43 2.696E-004 2.24 9.60 
m 380.12 451 290 1. 31 761.53 2.669E-004 5.71 
m 382.79 448 257 1. 32 766.87 2.655E~004 5.54 
M 392.85 964 209 1. 39 786.98 2.602E-004 9.69 1. 09 
m 398.31 85 186 1.40 797.89 2.574E~004 17.74 

413.69 '{ 2742 176 1. 39 828.62 2.S00E-004 2.43 
M 422.53 148 94 1.11 846.28 2.459E-004 10.46 1. 90 
m 426.49 Y 68 111 1.11 854.20 2.441E~OO4 17.14 

451.42 310 143 1.12 904.01 2.332E-004 9.03 
618.74 '{ 105 30 1.58 1238.37 1. 789E-004 13.86 

M 653.02 Y 67 18 1. 41 1306.87 1.710E-004 13 .21 1.45 
m 658.56 26 17 1.41 1317.94 1.698E-004 23.62 
m 662.30 Y 549 12 1. 41 1325.41 1.690E-004 4.61 

688.58 Y 29 21 1. 54 1377.93 1. 637E- 004 32.35 
721.84 Y 294 14 1. 52 1444.40 1.5758-004 6.58 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.09 4/ 0.01 

Y Peak Identified by NID 
~l First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted Singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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****************~ Self Absorption Correction Results 

Absorption correction model; FULL 

Nuclide Corrected Mass (g) Uncorrecced Hass (g) 

Pu-239 6.34E+GOO +- 2,44E-001 6.11E-001 +- 1,57E-002 

Beta, 3.5BE+002 + 9.04E+OOO Alpha, 1.00E+OOO +- O,OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 3.95E-OOl +- 1,69E-002 
203.55 1,14E+OOO +- 6. 72E- 002 
375.05 2.42E+OOO +- 7,13E'·OO2 
413.71 2.6BE+OOO +- 8,64E-002 
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1------ ----------- ------- ----------------1 
Segment 14 Results 1 

1--- - ---- --------------- ------. ------ - -I 

Segment: 14 Detector: DET01 position: 14 
C:\Canberra\NDA2k\Data\00000207_CNTR0001_DCAT0002_PROC00AG_ANLZ0003_P014_.S014 

Acquisition Start: 12/22/2008 4:28:32 PM 

Elapsed Live Time: 109.93 sec Elapsed Real Time: 120.00 sec 


Transr~dssion Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11i18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE·75 136.000 0.499 +/- O.OOBO 
SE-75 264.66 0.612 +/- 0.0093 
SE-75 279.54 0.616 +/- 0.0104 
SE-75 400.66 0.652 +/- 0.0135 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test. failed: some peak's fit chi-square exceeds limit. of 3.0 

Peak Analysis Performed on: 2/2/2009 5: 11: 57 P~! 

Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.59 6382 17700 2.42 101.04 8.252E~007 3.89 
59.44 Y 162141 15534 1. 09 120.73 6.666E-006 1.17 

M 94.81 1522 4637 1.17 191.40 1.561E-004 4.19 68.39 
m 9B.95 Y 22733 6297 1.17 199.67 1. 838E-004 1. 70 
m 103.00 Y 23340 5043 1.18 207.77 2.111E-004 1.69 
M 111. 04 1307 3273 1. 73 223.84 2.637E-004 4.33 3.20 
m 114.36 Y 2036 5280 1. 73 230.47 2.842E-004 3.35 
m 117.10 Y 1588 6003 1. 74 235.94 3.004E-004 3.96 
M 122.98 Y 1660 1898 1. 03 247.69 3.326E-004 3.47 8.84 
m 125.29 Y 7571 2363 1. 03 252.31 3.442E-004 1.69 
m 129.28 Y 2194 1615 1. 04 260.29 3.629E-004 2.69 
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Energy 1D Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

146.46 y 1111 1835 1. 09 294.61 4.244E-004 7.13 
M 164.76 Y 206 1589 0.95 331.18 4.584E-004 15.79 3.64 
m 169.54 Y 410 1378 0.95 340.74 4.6288-004 9.32 
M 203.58 Y 614 1133 1.11 408.75 4.590E-004 5.67 1. 99 
m 208.00 Y 3287 1035 1.12 417.59 4.S5SE-004 2.25 

267.41 Y 82 675 0.65 536.30 3.8818 004 54.59 
300.07 Y 205 588 1. 00 601.57 3. 485E·· 004 20.63 
311.83 Y 1839 514 1. 27 625.07 3.356E-004 3.37 
322.55 Y 548 468 1. 56 646.49 3.245E-004 8.21 

M 332.59 Y 1202 350 1. 30 666.56 3.146E-004 3.36 3.12 
m 335.45 Y 1460 442 1. 31 672.27 3. 119E- 004 3.02 
m 340.75 Y 317 358 1. 31 682.86 3.0698-004 7.00 
m 344.93 981 365 1. 32 691.22 3.031E-004 3.67 
M 368.44 Y 664 383 1. 36 738.19 2. 834E·· 004 4.64 7.66 
m 370.86 Y 119 406 1. 36 743.04 2.8151>-004 15.19 
m 375.06 Y 2853 355 1. 36 751.43 2.783E-004 2.23 
m 380.13 531 282 1.37 761.56 2.745E-004 5.09 
m 382.78 461 239 1. 37 766.85 2.7251>-004 5.44 
M 392.80 915 210 1. 39 786.87 2.655E-004 3.71 1.96 
m 398.19 46 226 1.40 797.65 2.619E-004 27.56 

413.66 Y 2596 176 1.47 828.55 2.5211>-004 2.52 
M 422.67 156 156 0.99 846.56 2.469E-004 11.03 3.17 
m 426.72 Y 72 107 0.99 854.66 2.446E-004 16.91 

451.41 326 123 1. 33 904.00 2.3181>-004 8.34 
618.87 Y 126 31 1.27 1238.62 1.771EOO4 12.24 
652.59 Y 63 27 1. 87 1306.00 1.703E-004 19.39 
662.33 Y 648 34 1. 70 1325.48 1.6858 004 4.59 
688.84 Y 60 16 1. 24 1378.45 1. 639E-004 18.32 
721. 97 Y 309 13 1. 67 1444.65 1.S88E-004 6.46 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.11 +/ 0.01 

Y Peak 1denLified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1. 000 sigma 
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***************** Self Absorptio~ Correction Results ****************** 

Absorpt.ion correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass {g) 

Pu-239 6.38E+OOO +- 2.S2E-OOI 5.08E-OOI +- 1.33E-002 

Beta, 3.83~+002 +- 9.20E+OOO Alpha: 1.OO~+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 3.43E-001 +- 1.43E-002 
203.55 8.41E--001 +- 5.0BE-002 
375.0.5 2.36E+OOO + 6.96E-002 
413.71 2.S2E+OOO -+- 8.29E-002 
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1------------- ------ ----- - ---- ------ -----------------------1 
1 Segment 15 Results 1 

1- ------ ------ -------------------- ------ -----. -----1 

Segment: 15 Detector: DET01 Position: 15 
C:\Canberra\NDA2k\Data\00000207 CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 POlS_SOlS 

Acquisition Start: 12/22/2008 4:32:43 PM 

Elapsed Live Time: 116.13 sec Elapsed Real Time: 120.00 sec 


Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AH 

Nuclide Energy Transmission Ratio 
_. 

SE-75 136.00 0.674 +/~ 0.0102 
SE-75 264.66 0.772 +/- 0.0113 
SE-75 279.54 0.777 +/ 0.0124 
SE~75 400.66 0.804 +/- 0.0153 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:12:00 PM 

Peak Analysis From Char~el: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHH Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.50 2325 7753 2.17 100.86 7.325E-007 6.37 
59.49 Y 56844 7286 1.09 120.83 6.540E-006 1.20 

M 98.98 Y 6000 2599 LIS 199.74 1.992E-004 3.02 24.81 
m 103.01 Y 6574 2099 1.15 207.80 2.293E-004 2.90 
M 123.06 Y 585 1017 1. 09 247.86 3.641E-004 8.36 0,75 
ill 125.31 Y 2310 759 1.09 252.35 3.765E-004 5.64 
m 129.32 Y 513 583 1.10 260.37 3. 969E-· 004 7.61 

146.53 Y 280 681 1.19 294.76 4.622E-004 15.44 
169.74 Y 97 596 0.89 341,14 4.989E·004 39.69 

M 203.49 Y 158 385 1.18 408.58 4.873E-004 14 ,54 0,78 
m 206.08 Y 646 437 1.19 417.75 4.826E-004 9.98 

300.01 Y 72 181 1.27 601.44 3,614E-004 30.07 
311.85 Y 453 309 1.32 625.11 3.47SE-004 8.58 
322.30 Y 154 175 1.64 646.00 3.360E-004 15.75 
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Energy ID Net peak Continuum FWHM Peak Peak Net }\.rea Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 332.62 Y 267 146 1. 24 666.62 3.2S4E-004 20.17 0.80 
m 335.33 Y 344 160 1. 24 672.04 3.227EOO4 18.97 

345.05 196 164 1. 59 691. 45 3.134E-004 12 .69 
368.40 Y 203 134 0.90 738.12 2.932E-004 11.84 

M 375.05 Y 600 118 1. 26 751. 40 2.879E-004 4.43 5.00 
m 380.04 93 87 1. 26 761. 37 2.S41E-004 11. 94 
m 382.69 129 74 1. 26 766.66 2.S22E-004 9.53 

392.90 212 71 1. 79 787.07 2.749E-004 9.62 
413.71 Y 596 56 1. 30 828.67 2.61SE-004 4.74 
451.43 47 43 1. 52 904.04 2. 411E- 004 26.68 
662.41 Y 175 10 1. 52 1325.63 1. 796E- 004 8.35 
721.85 Y 75 8 1. 47 1444.41 1.702E-004 13.22 

Reference Peak Correction factor (from 2234.4 kev peak) is 1.04 +/- 0.01 

y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet. 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

Self Absorption correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.34E+OOO +- 8.97E-002 1.21E-OOl +- 5.66E-003 

Beta: 3.77E+002 +- 1.72E+00I Alpha: 1.OOE+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 7.34E-002 +- 6.08E-003 
203.55 2.04E-OOI +- 3.00E-002 
375.05 4.80E-OOl +- 2.32E-002 
413.71 5.57E-OOl +- 2.89E-002 
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~~~~~~-~~~~~~~ ~~~~~~~~I 

I Segment 16 Results 
I~~~~~~~~~~~~ ~ I 
Segment: 16 Detector: DETOl Position: 16 
C:\Canberra\NDA2k\Data\00000207 CNTROOOl DCAT0002 PROCOOAG_ANLZ0003 P016_S016 

Acquisition Start: 12/22/2008 4:36:55 PM 

Elapsed Live Time: 118.75 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 
_ ..._

SE~75 136.00 0.787 +/~ 0.0117 
SE~75 264.66 0.857 +/~ 0.0124 
SE~75 279.54 0.855 +/- 0.0134 
SE~75 400.66 O.8n +/- 0.0165 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:12:05 PM 
peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy 
(keV) 

ID Net 
A

peak 
rea 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%uncert. 

Fit 

M 
m 

59.48 
99.00 

103.01 
125.28 

y 

Y 
Y 
Y 

7651 
421 
454 
132 

1855 
845 
653 
347 

1.12 
1. 09 
1.10 
0.91 

120.81 
199.77 
207.79 
252.29 

1. 371E~004 
1.910E~004 

1. 967E~ 004 
2.235E~OO4 

1. 79 
13.78 
13.02 
22.65 

1.70 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/~ 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mUltiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self AbsQrptio~ Correctio~ Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FUL:J 
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1------------- -------1 
Sum of Segment NID Results 


I Category: Segmented I 

1------------- ---------1 

C: \Canberra\NDA2k\Data\00000207 CNTROOOl_DCAT0002 PROCOOALCNF 

-------_........... 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model; 

Nuclide corrected Mass (g} Uncorrected Mass (g) 

Pu-239 1,52E+OOI +- 3,69E-OOI O,OOE+OOO +- O,OOE+OOO 

Beta: O,OOE+OOO +- O,OOE+OOO Alpha: O,OOE+OOO + O,OOE+OOO 

Number of energy lines used in correctlon: o 


Energy Mass (g) 

************************ NID/MDA Resul ts **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 2,3% < 4,792E-007 < 1. 015 
Pulser < O,OOOE+OOO +/- 0,0% < O,OOOE+OOO 
Na-22 < 3,882E-002 +/- 2,3% < 5,422E-007 < 6,134E-012 
Al-26 < 4,269E-002 +/ - 15,4% < 5,962E-007 < 2,245E-006 
K-40 < 4,031E-001 +/- 5,3% < 5,630E-006 < 6,289E-002 
Co-57 < 1. 947E-001 +/- 3,6% < 2,720E-006 < 2,278E-Oll 
Co-60 < S,327E-002 +/- 2,0% < 7,440E-007 < 4,672E-Oll 
Se-75 < 1. 08SE-001 +/- 1. 8% < 1. 516E-006 < 7,467E-012 
Kr-8S < 1,016E+001 +/- 3,H < 1.418E-004 < 2,559E-008 
Sr-90 < S.768E-002 +/- 2,0% < 8,056E-007 < 4,182E-010 
Sb-12S < 1. 876E-001 +/- 2.1% < 2,620E-006 < 1.804E-010 
8a-l33 < 9,072E-002 +/- 1. 7% < 1. 267E-006 < 3,S83E-OIO 
Cs-134 < 2,239E-002 +/- 1.8% < 3,127E-007 < 1, 708E- 011 
Cs-137 < 5.768E-002 +/- 2,0% < 8,OS6E-007 < 6,575E-010 
Eu-152 < 1,281E-001 +/- 4.2% < 1,790E-006 < 7,202E-010 
Eu-1S4 < 1,10SE-001 +/ - 2,4% < 1,548E-006 < 4,156E-010 
Ho-166m < },742E-002 +/- 2.6% < 5,226E-007 < 2,080E008 
Bi-207 < 2,853E-002 +/- 1.9% < 3,984E-007 < 5,192E-OI0 
Pb-210 < 6,229E+OO3 +/- 309,7% < 8,699E-002 < 8,097E-OOS 
Ra-226 < 7,220E-002 +/- 2,2% < 1. 008E-006 < 7,220E-008 
Ac-227 < 3,634E001 +/- 8,}% < 5,076E-006 < 4,979E-009 
Th-230 < 1,600E+002 +/- 8,6% < 2,235E-003 < ?.B41E-003 
Pa-231 < 2,295E+OOO +/- 11 ,2% < 3.206E-005 < 4.797E-005 
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Th-232 < 7.844E-002 +/- 2.4% < 1. 096E-006 < 7.068E-OOI 
U-232 < 1.034E-OOl +/- 2.2% < 1.444E-006 < 4.787E-009 
U-233 < 1.63SE+003 +/- 2.7% < 2.283E-002 < 1.667E 001 
pa-234 < 1.470E-OOI +/ 12.3% < 2.052E-006 
Pa-234m < 1.780E+OO2 +/- 2.1% < 2.486E-003 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.223E-OCI +/- 2.5% < 1.708E-006 < 5.589E-002 
Np-237 8.1BIE+OOO +/- 2.4% 1.143E-004 1.l4SE-002 
Pu-238 < B.502E+OO3 +/- 2.6% < 1.187E-OOI < 4.914E-004 
U-23B < 3.192E+OOO +/- 2.4% < 4.458E-OOS < 9.384E+OOO 
Pu-239 9.S41E+OO5 +/- 2.4% 1.332E+OOl 1. 517E+OOI 
Pu-239B < 1.173E+OO4 +/ 5.8% < 1.638E-OOI < l.B64E-OOl 
U-239 < 5.71SE+OO4 +/- 69.5% < 7.982E-OOI 
Pu-240 < 5.479E+OO3 +/- 4.9% < 7.6S2E-002 < 2.383E-002 
Am-241 5.325E+OOS +/- 2.7% 7.438E+OOO 1. 534E-OOI 
Am-241B 2.795E+OO5 +/- 1.8% 3.904E+OCO 8.0S1E-002 
Pu-241 < 5.126E+OO4 +/. 2.8% < 7.159E-OOI < 4.931E-004 
Pu-241B 8.136E+OO5 +/ 2.3% 1.136E+OOl 7.827E-003 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 4.158E-OOI +/ 1. 8% < 5.807E-006 < 2.058E-006 
Cm-243 < 4.289E-OOI +/- 3.3% < 5.990E-006 < 8.234E-009 
Cm-244 < 3.48BE+OO4 +/- 14.2% < 4.S7lE-OOl < 4.255E-004 
Cm-245 < 7.983E-OOI +/- 7.7% < 1.1ISE-OOS < 4.590E-006 
Cm-247 < 6.943E-002 +/- 8.5% < 9.696E-007 < 7.428E-004 
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Nuclide Total Activity 
(uCii 

%Error concentration 
(uCi/g) 

Mass 
g 

Cf 251 
< 
< 

7.577E-002 
4.201E-001 

+/
+/

3.5% 
5.6% 

< 
< 5.867E-006 

< 
< 

1.834E-008 
2.626E-007 

? = 
X 

* 
< 

@ = 

Nuclide 
Nuclide 
Nuclide 
MDA 

Half life 

is part of an undetermined solution 
rejected by the interference analysis 
was manually edi~ed 

too short for MDA calculation 

Errors guoted at 1.000 sigma 



Bum~ed Results Report for LL85234265 2/2/2009 5:12:59 PM Page 39 

X 

X 

X 

1------ ------ ------1 
1 Sum~ed Seg~ent Spectra Results I 
I Category: Segmented I
1-- - ---- --------1 
C:\Canberra\NDA2k\Data\00000207_CNTR0001_DCAT0002 PROCOOAI.CNF 

Elapsed Live Time: 113.38 sec Elapsed Real Time: 120.00 sec 

--...-~--...-----------~----

NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCU (uCi/g) g 

< 4. 015 
Pulser e O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 e 9.663E-002 +/ 1.1% e 1.350E-006 e 1.527E-011 
Al-26 e 8.775E-002 +/- 6.5% e 1.226E-006 e 4.616E-006 
K·40 :2 .108E+000 +/ 15.9% 2.944E-005 3.288E-001 
Co-57 
Co-60 2.633E-001 +/ 10.6% 3.677E-006 2.309E-010 
Se-75 e 4.316E-001 +/ 1.0% e 6.027E-006 < 2.969E-Oll 
Kr-85 • 3.846E+001 +/ 2.4% < 5.372E-004 e 9.693E-00B 
Sr-90 e 1.753E-001 +1- 0.7% e 2.448E-006 < 1.271E-009 
Sb-125 e 5.906E-001 ./ 1. 3% e 8.249E-006 e 5.682E-010 
Ba-l33 e 3.347E 001 +/ 0.8% e 4.674E-006 e 1.322E-009 
Cs-134 e 1.044E-001 +/- 0.8% e 1.458E-006 < 7. 966E-011 
Cs-137 
Eu-152 • 4.077E-001 +/ 1.7% e 5.695E-006 < 2.292E-009 
Eu-1S4 e 2.759E-001 +1- 1.4% < 3.853E-006 e 1.035E-009 
Ho-166m e 1.600E-001 +/ 1.6% < 2.235E-006 e 8.899E-008 
Bi-207 < 1.195E-OOl +/ 0.7% e 1.668E-006 e 2.174E-009 
Pb-210 e 1.027E+004 +/ 11. 3% e 1.435E··001 < 1.335E-004 
Ra-226 e 2.591E-001 +/ 1.3% e 3.619E-006 e 2. 591E-007 
Ac-227 e 1.463E+OOO +/ 8.2% < 2.043E-005 < 2.004E-008 
Tb-230 e 7.692E+002 +1- 8.2% < 1.074E-002 e 3.769E-002 
Pa-231 e 8.768E+000 +/ 11.1% < 1.225E-004 < 1.832E-004 
Th-232 e 3.863E-001 +/ 1.8% e 5.395E-006 e 3.481E+000 
1]-232 < 3.940E-001 +/ 1.1% e 5.S02E-006 e 1.824E-008 
1]-233 e 6.893E+003 +1' 1. 4% e 9.627E-002 < 7.031E-001 
Pa·234 e 5.S63E-001 +/ 12.1% e 7.770E-006 
pa-234m e 6.893E+002 +/ 1.5% e 9.627E-003 
1]-234 e O.OOOE+OOO +1- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
1]-235 < 5.034E-001 +/- 1.7% < 7.031E-006 < 2.301E-001 
Np-237 1.327E+001 +/ 1.8% 1. 853E-004 1.e58E-C02 
Pu-238 e 3.747E+004 +/ 1.4% e S.234E-001 e 2.166E-003 
1]-238 e 1.155E+001 +/- 1.6% e 1.614E-004 < 3.397E+001 
Pu-239 1.436E+006 +/- 2.0%: 2.005E+001 2.283E+001 
Pu-239B 6.459E+005 +1 1.5% 9.022E+OOO 1. 027E-+001 
1]-239 < 2.06BE+004 +/- 15.0% < 2.888E-001 
PU-240 
Am-241 7.843E+005 +/- 3.0% 1. 095E+001 2.259E-001 
Am-241B 5.352E+005 +1- 1. 4% 7.474E+000 1.541E 001 
Pu-241 e 2.174E+00S +/- 1.7% e 3.037E+000 < 2.092E-003 
Pu-:241B 1. 336E+006 +/ 2.1% 1.866E+001 1.285E-002 

n on • 9.210E-002 +1- 1. 0% < 1. 
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Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.706E+OOO +/ 1.1% < 2.382E-005 < 8.443E-006 
Cm-243 < 1.759E+OOO +/ 3.0% < 2.4S7E-005 < 3.378E-008 
Cm-244 < 1.426E+OO5 +/ 14.1% < 1.992E+OOO < 1. 740E-003 
Cm-245 < 3.214E+OOO +/ 7.4% < 4.488E-OOS < 1. 848E-OOS 
Cm-247 < 2.3S2E-OOl +/ 8.4% < 3.28SE-006 < 2.S17E-003 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/gl g 


Cf-249 < 2.644E-OOl +/ < 3. < 6.398E-008 
Cf -251 < 1.735E+000 +/- 5.3% < 2.423E-005 < 1.084E-006 

? Nuclide is part of an undetermined solution~ 

X Nuclide rejected by the interference anal~ysis 

* Nuclide was manually edited 
< MDA 

@ Half life too short for !-lDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: ~JLL 

Nuclide Corrected Mass (g) Uncorrected Mass (gl 

Pu-239 2.2BE+OOl 4< 4.61E-OOl 2.46E+OOO +- 3.31E-002 


Beta: 3.44E+002 +- 4.75E+OOO Alpha: 1.00E+OOO + O.OOE+OOO 

~umber of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1. 62E+OOO +- 3.56E-002 
203.55 3.89E+000 +- 1.53E-001 
375.05 9.42E+000 +- 1.46E 001 
413.71 9.72E+OOO + 1.63E-OOl 
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1--------------------------- ------- - 

Automated Independent Technical Review 1 

1------------------ -- --------- ------1 

counter ID: SGS with Trans. Count Assay 55 Gal Galv 23.8 
Container ID: LL85234265 Assay Date: 12/22/2008 
Waste Matrix Code: 
Sequence Number: 207 

1------------------------- ----- .--------- - -----------------------1 
IData Combiner Analysis: 1 

1 Input combination 2: only Isotopics input data are valid, 1 

1 1 

1 Source of results is undefined. 1 

- 1!------------------------------
DISPOSITION: 

1---------------- -- ----- ---- ------- -------------------------1 
tMGA Analysis: I 
1 Note: The measured and declared isotopics are inconsistent. I 
1---------------------------------- --------------------------------1 
DISPOSITION: 

1---------------------------------- - - - -- -------------------1 
IGamma Analysis: 1 

1 Analysis Status: No errors. 1 ~ 
1 Ratio of Pu-239 414 to 129 keV line activities is above the limit of 2 5~ 
1 Spectrum Validity Check engine has data review. . 'CTl1'
1 Pu-239/Am-241 ratio is less than the lower limit of 100.00 1 

1---------------------------------- - --------------------------------1 
DISPOSITION: 

----I 
Segment Data Review: 1 

Segment: 1 Analysis Warnings: 
Reference Peak Error 5: The reference peak correction was less than 1.~ 

Segment: 2 OK 
Segment: 3 OK I 
Segment: 4 OK 
Segment: 5 OK I 
Segment: 6 OK 1 
Segment: 7 OK 
Segment: 8 OK 
Segment: 9 OK 
Segment: 10 OK I 
Segment: 11 OK 1 
Segment: 12 OK 1 
Segment: 13 OK 1 
Segment: 14 OK 
Segment: 15 OK I 
Segment: 16 OK 1 



· .. ,.------------------- -- --I 
DISPOSITION, 

1-----------------
1 Miscellaneous: 
1 

I1

1--------------- ----- - -----1 
DISPOSITION: 

-- 1 
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I-~------- ------------ ~-----~~-- --~I 
Radioassay Data SheetI I

I ------ ------ ~--- - --~~------~------~I 

Engine Version: MMRes, Cmb. Vl.2 

Assay Instrument: SGS with Trans. Location:LLNL 

Analysis Method: CCP~TP-019 Rev 4 Soft ....'are Version: NDA 2000 V.4.0 

Item 1D: LL85234265 Analysis Date: 12/22/2008 
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**************************** MGA Results 

MGA version: MGA V9.63H CI 

Measurement date = 12/22i08 
Low energy spectrum sensitivity 
High energy spectrum sensitivity 

30.0% 
10.0% 

Declared date 
Total counts 

12/22/08 
1.150E+006 

Pu g/cm2 1. 0583 Cd gicm2 1.8357 FWHM at 122 keV 675 eV 
QFIT 1.27 FWHM at 208 keV = 866 eV 
NQFIT 1. 02 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.000213 27.0 26.8 0.1855 32.0 0.02018 26.15 0.02190 28.38 
Pu-239 1.000000 0.0 2.7 869.9385 11.1 94.64301 0.36 94.56962 0.36 
PU-240 0.053957 7.1 6.4 46.9389 12.9 5.10661 6.55 5.10677 6.55 
Pu-241 0.001l50 10.3 9.4 1.0000 0.0 0.10879 9.96 0.18044 16.52 
Pu-242 (New alg. 1.1158( 11) 0.12139 ( 11) 0.12126 ( 10) 
Am- 241 0.049666 2,8 0.5 43.2064 10.6 4.70055 2.58 4.77947 2.62 

Pu-240 effective (meas. date) 5.361 +/ 6.78% 
Am-241 separated about 78.172 +/- 0.251 years ago 
Am/Pu-241 weight ratio =43.20642 +/- 9.45% 

Messages: 

Lead x-rays detected. 
Calculations in MGAABS didn't converge: results may be suspect. 
Pu-241/Pu-239 efficiency changed in MGACAL by 52%. 

Notes ! 	 * = Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Date: 
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**********************~**************** Radioassay Data Sheet 

Engine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. 

Analysis Method: LLNL SGS Operating Procedure 

Item ID: SGS100 

NID identified fiducial nuclide Pu-239 
source of isotopics: MEASURED 

Net Weight 16800.0 9 
Pu mass 1.30E+002 +
TRU Alpha Activity 1. 09E+001 +
TRU Activity Concentration 6.49E+005 +
Pu-239 Equivalent Activity 1.13E+001 +
Pu-239 FGE 1. 23E+002 +
Decay heat 3.43E-001 +

Activity 
Nuclide Mass Activity Uncert. 

9 Ci Ci 

SR90 1.95E-009 2.68E-007 1.26E-007 
CS137 3.0GE-009 2.68E-007 1. 26E-007 
U233 <LLD <LLD O.OOE+OOO 
U234 <LLD <LLD O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 9.57E-003 6.84E-006 1.12E-006 
PU238 1.03E-002 1.77E-001 3.14E-002 
U238 <LLD <LLD O.OOE+OOO 
PU239 1.22E+002 7.68E+OOO 1.20E+000 
PU240 7.25E+000 1.67E+000 2.62E-001 
AM241 3.98E-001 1. 38E+000 2.18E-001 
PU241 2.23E-001 2.32E+001 3.63E+000 
PU242 3.98E-002 1.58E-004 2.93E-00S 

Errors quoted at 1.000 sigma 

Operator: Date: 

ITR: Date: _ ..------.------------- ------ - 

Location:LLNL 
Software Version: 
Analysis Date: 

1.92E+001 9 
1.25E+000 ci 
7.45E+004 nCi/g 
1.25E+000 Ci 
1.91E+001 g 
3.89E-002 W 

MDA 
ci 

O.OOE+OOO 
9.66E-008 
4.00E-003 
O.OOE+OOO 
3.44E-007 
6. nE-007 
2.07E-004 
4.64E-006 
8.97E-003 
1.9SE-003 
2.34E-004 
2.70E-002 
O.OOE+OOO 

NDA 2000 V.4.0 
12/23/2008 
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**********************~***************** Radioassay Data Sheet• 
Engine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. 

Analysis Method: LLNL SGS Operating Procedure 

Item ID: SGS100 

NID identified fiducial nuclide Pu-239 
Source of isotopic.: MEASURED 

Net Weight 16800.0 g 
Pu mass 1.17E+002 + 
TRU Alpha Activity 9.76E+OOO +
TRU Activity Concentration 5.81E+OO5 +
Pu-239 Equivalent Activity 1.02E+OOI +
Pu-239 FGE 1.10E+OO2 +
Decay heat 3.07E-001 +

Activity 
Nuclide Mass Activity Uncert. 

g Ci Ci 

SR90 <LLD <LLD O.OOE+OOO 
CS137 <LLD <LLD O.OOE+OOO 
U233 <LLD <LLD O.OOE+OOO 
U234 <LLD <LLD O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 7.87E-003 S.62E-006 8.98E-C07 
PU238 9.22E-003 1. 60E-OOI 2.83E-002 
U238 <LLD <LLD O.OOE+OOO 
PU239 I.IOE+OO2 6.9lE+OOO I.08E+OOO 
PU240 G.S2E+OOO 1.SOE+OOO 2.35E-OOI 
AM241 3.42E-001 1.19E+OOO 1. 87E-OOI 
PU241 2.00E-OOI 2.08E+OOI 3.27E+OOO 
PU242 3.S8E-002 I.42E-004 2.64E-OOS 

Errors quoted at 1.000 sigma 

Operator, Date' 

ITR, Date' 
---..---------- 

Location:LLNL 
Software Version: NDA 2000 V.4.0 
Analysis Date: 12/23/2008 

1.73E+00l 9 

1.l2E+OOO Ci 

6.70E+OO4 nCi/g 

1.13E+OOO Ci 

1.72E+OO1 
9 
3.S0E-002 W 

MDA 

Ci 


O.OOE+OOO 

1.3GE-DO? 

9.16E-003 

O.OOE+OOO 

7.87E-007 

1.09E-OOG 

2.87E-004 

1. OOE-005 
1. 24E-002 

2.70E-003 

1.17E-004 

3.7SE-002 

O.OOE+OOO 
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**~************************* MGA Results ****************************• 
MGA version: MGA V9.63H CI 

Measurement date 12/23/08 Declared date = 12/23/08 
Low energy spectrum sensitivity = 30.0% Total counts = 7.491E+006 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 = 0.7648 Cd g/cm2 2.0864 FWHM at 122 keV 619 eV 
QFIT 1.11 FWHM at 20B keV 791 eV 
NQFIT = 1. 01 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.000084 8.3 8.3 0.0460 8.8 0.00791 8.25 0.00814 8.49 
Pu-239 1.000000 0.0 0.4 548.2421 0.6 94.19943 0.06 94.16515 0.06 
Pu-240 0.059344 1.0 0.9 32.5349 1.2 5.59018 0.93 5.58977 0.93 
Pu-241 0.001824 0.8 0.7 1.0000 0.0 0.17182 0.76 0.20628 0.91 
Pu-242 (New alg. ) 0.1785( 10) 0.03067 ( 10) 0.03065 ( 9) 
Am-241 0.005299 0.5 0.4 2.9052 0.8 0.49917 0.51 0.50186 0.51 

pu-240 effective (meas. date) = 5.662 +/- 1.00% 
Am-241 separated about 28.206 +/- 0.166 years ago 
Am/Pu-241 weight ratio = 2.90516 +/- 0.77% 

Messages! 

Lead x-rays detected. 
PU-241/PU-239 efficiency changed in MGACAL by 1%. 

Notes : * = Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by: Date: 
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********************************************************.********••• *** •• * 
.. *.* * G E N I E QUA LIT Y A 8 8 U RAN C E ***_. 
********************************************************w* •••• _*_********* 

Last Results Report 
l2/23/08 l2:21:58 PM 

QA File: C:\CANBERRA\NDA2K\QA\CNTROOOl_DC 
Sample 10: 8G8100 
Sample Quantity: L OOOOE+OOO 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date: l2/23/08 11:l2:01 AM 
Elapsed Live Time: 0.0 seconds 
Elapsed Real Time: 0.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev.] < LU : SO : un : BS > 

SGS-100 Pu-239 Trans Mas 1.22lSE+002 1. 7671E+000 
[un: 1.0913E+002+/- 7.370] < > 

Flags Key: 	 LU Lower/upper Bounds Test (Ab = Above. Be = Below) 
SO Sample Driven N-Sigma Test (In Investigate. Ac Action) 
un = User Driven N-Sigma Test (In Investigate. Ac = Action) 
BS = Measurement Bias Test (In = Investigate, Ac Action) 
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************************************************************************** 

***** G EN I E QUA LIT Y ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
12/23/08 12:21:59 PM 

QA File: C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
Sample ID: SGS100 
Sample Quantity: 1.0000E+000 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date: 12/23/08 11:16:39 AM 
Elapsed Live Time: 97.7 seconds 
Elapsed Real Time: 120.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/ Std. Dev.] < LU : SD : UD : BS > 

SGS-IOO 414 keV centroid 8.2849E+002 0.00 
[0.00+/-0.00] < > 

8G8-100 414 keV FWHM 1.3l89E+00O 0.00 
[0.00+/-0.00] < > 

8G8-l00 Pu-239 Mass 1. 0988E+002 -3.l220E-00l 
[1,D: 1.1082E+002+/- 3.000] < > 

Flags Key: 	 LU Lower/Upper Bounds Test (Ab = Above, Be Below) 
8D Sample Driven N-Sigma Test (In Investigate, Ac = Action) 
UD User Driven N-Sigma Test (In = Investigate, Ac = Action) 
BS = Measurement Bias Test (In = Investigate, Ac Action) 
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j -~----- ------------------------- ---- - ------- ------- ------- -----1 
1 NDA 2000 Assay Report 1 

1---- ------- ------- ------- --------------- ------- -------------- ---I 
************************* Item Information ************************ 

Item ID: 8GS100 Count Sequence Number: 209 
Operator: RHWM2\RHWM 
Assay Start: 12/23/2008 11:14:18 AM 
Description 1: 8GS100 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 TRU Galv 81.5 
Weight: Gross: 54.0 kg Net: 16. e kg 
Container: Volume: 208.0 1 Full: 100.0 % 
Density: 0.080 kg /1 

************************ System Configuration *********************** 

Counter: SGS with Trans. 
Segments: Number: 16 Offset: o 
Scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: QC - SGS 100 
COllimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 
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I-~---- - ------------------------------- ------------------------1 
1 Segment 1 Results 1 

---------------------- 11------- ------------------------------ 
Segment: 1 Detector: DET01 Position: 1 
C: \Canberra\NDA2k\Data\00000209_CNTROOO l_DCATOO 02_PROCO 0 AG_ANLZ0003_P001_S001 

Acquisition start: 12/23/2008 11:16:39 AM 
Elapsed Live Time: 118.16 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv B1.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

136.00 0.392 +/- 0.0064 
SE-75 264.66 0.467 +/ - 0.0071 
SE-75 279.54 0.479 +/- 0.0082 
SE-75 400.66 0.521 +/- 0.0111 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/23/2008 11:18:41 AM 

Peak Analysis From Channel: BO to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keVj Area Counts (keVj centroid Efficiency %Uncert. 

59.41 Y 793 BOO 1.42 120.66 6.497E-006 6.63 
2234.76 119BO 5 LOB 4467.64 4.574E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

y -Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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**************************************************** NID/MDA Results 

Nuclide Total Activity %Error concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.409E-Q02 +/- 2.1% < 2.295E-005 < 1.111E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 3.04BE-002 +/- 2.2% < 2.903E-005 < 4.817E-012 
Al-26 < 3.350E-002 +/ 16.2% < 3.190E-OOS < 1.762E-006 
K-40 < 3.786E-001 +/- S.3% < 3.60SE-004 < S.906E-002 
Co-57 < 1. 278E-001 +/- 3.4% < 1.217E-004 < 1.495E-Ol1 
Co-60 < 5.065E-002 +/- 2.B% < 4.824E-005 < 4.442E-Ol1 
Se-75 < 1. 044E-OOl +/- 1. 9% < 9.941E-005 < 7.181E-012 
Kr-85 < 7.368E+OOO +/- 3.2% < 7.018E-003 < 1.857E-008 
Sr-90 < 2.S22E-002 +/- 2.1% < 2.402E-005 < 1.828E-010 
Sb-125 < 7.651E-002 +/ 2.3% < 7.287E-005 < 7.360E-011 
Ba-133 < 6.142E-002 +/- 1. 8% < 5.850E-OOS < 2.426E-OIO 
Cs-134 < 2.669E-002 +/ - 2.1% < 2.542E-005 < 2.037E-011 
Cs-13 7 < 2.S22E-002 +/- 2.1% < 2.402E-005 < 2.875E-OIO 
Eu-lS2 < 1. 325E-001 +/- 4.0% < 1.262E-004 < 7.449E-OIO 
Eu-154 < 8.704E-002 +/- 2.4% < B.290E-OOS < 3.264E-OIO 
Ho-166m < 3.376E-002 +/- 2.4% < 3.21SE-OOS < 1.877E-OOB 
Bi-207 < 2.B73E-002 +/- 2.1% < 2.736E-OOS < S.229E-OIO 
Pb-210 < 9.039E+002 +/- 47.8% < S.609E-001 < 1.17SE-005 
Ra-226 < G.SI0E-002 +/- 2.4% < 6.200E-005 < 6.S10E-OOS 
Ac-227 < 3.18SE-OOl +/- B.3% < 3.034E-004 < 4.364E-009 
Th-230 < 1.48SE+OO2 +/- 8.6% < 1.41SE-OOl < 7.279E-003 
Pa-231 < 2.011E+OOO +/- 11.2% < 1. 91SE-003 < 4.203E-OOS 
Th-232 < 1. 017E-OOl +/- 2.3% < 9.6SSE-OOS < 9.162E-OOl 
U-232 < 1. O17E-001 +/ 2.3% < 9.6SSE-OOS < 4.708E-009 
U-233 < 1. 13BE+003 +/- 2.7% < 1.084E+OOO < 1.161E-OOl 
Pa-234 < 1. 8l3E· 001 +/- 12.3% < 1. 726E-004 
Pa-234m < 2.74SE+OO2 +/- 2.3% < 2.614E-001 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.09SE-00l +/- 2.5% < 1.043E-004 < 5.004E-002 
Np-237 < 1.436E-001 +/ 2.0% < l.368E-004 < 2.010E-004 
Pu-238 < 7.62SE+003 +/- 2.7% < 7.262E+000 < 4.407E-004 
U-238 < 4.640E+OOO +/- 2.4% < 4.419E-003 < 1. 364E+001 
Pu-239 < 1.386E+OO3 +/ - 3.1% < 1.320E+000 < 2.204E-002 
Pu-239B < 4.181E+003 +/- 5.2% < 3.982E+OOO < 6.646E-002 
U-239 < 2.063E+OO3 +/- 59.1% < 1.965E+OOO 
Pu-240 < 2.S80E+003 +/- 4.6% < 2.457E+00O < 1.122E-002 
Am-24l 7.661E+OOI +/ 21. 6% 7.297E-002 2.207E-00S 
Am-241B < 9.840E+002 +/- 4.9% < 9.371E-OOl < 2.834E-004 
Pu -241 < 3.972E+OO4 +/ - 2.8% < 3.783E+OOl < 3.B21E-004 
Pu-241B < 1.081E+OO4 +/- 2.5% < 1.030E+OOl < 1.040E-004 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 4.114E-00l +/- 1. 9% < 3.91BE-004 < 2.037E-006 
em-243 < 4.244E-OOl +/ - 3.4% < 4.041E-004 < 8.l4BE-009 
Cm-244 < 2.663E+004 +/ 14.1% < 2.727E+OO1 < 3.493E-004 
Cm-245 < 6.922E-OOI +/- 7.7% < 6.S92E-004 < 3.980E-006 
Cm-247 < 3.876E-002 +/- B.6%- < 3.691E-OOS < 4.147E-004 
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, 
Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 

< 4.192E-002 +/ 3.6% < 3. 992E- 005 < 1.014E-OOa 
< 3.6S1E-OOl +/- 5.6% < 3.477E-004 < 2.2B2E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* ~ Nuclide was manually edited 
< MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-' ------- -------- -------- - ------ -------- ------- -------- -----1 
I Segment 2 Results I 
1-------- -------- -------- -------- --------- -------- -------- ------ 
Segment: 2 Detector: DETOI Position: 2 
C:\Canberra\NDA2k\Data\00000209_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 12/23/2008 11:20:50 AM 

Elapsed Live Time: 117.73 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.462 +/ - 0.0074 
SE-75 264.66 0.553 +/ - 0.0083 
SE-75 279.54 0.563 +/- 0.0095 
SE-75 400.66 0.604 +/ 0.0125 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/23/2008 11:22:52 AM 

peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 10 Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.47 Y 1535 1068 1.29 120.79 1. 238E-004 4.27 
67.25 Y 96 821 0.83 136.33 1.S72E-004 44.81 

2234.76 11980 2 1.07 4467.64 1.075E-004 1.43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 
? ~ Adjacent peak noted 

Errors quoted at 1.000 sigma 
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, 
************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uci/g) g 

n on Fe < 2.414E-002 +/ 1. 8% < 2.299E-OOS < 1.IDE-015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 1.439E-002 +/ 2.0% < 1.371E-00S < 2.274E-012 
Al-26 < 1. 963E-002 +/ 15.5% < 1.870E-OOS < 1.033E-006 
K-40 < 2.908E-OOI +/ 4.9% < 2.769E-004 < 4.S3GE-002 
Co-57 < 1. C86E-OOI +/ 3.5% < 1.03SE-004 < 1. 27lE-Oll 
Co-60 < 2.G17E-002 +/ 2.5% < 2.493E-005 < 2.295E-Oll 
Se-75 < a.650E-002 +/ 1.9% < 8.238E-005 < S.9S1E-012 
Kr-8S < 4.303E+OOO +/ 3,1% < 4.098E-003 < 1.084E-008 
Sr-90 < 2,036E-002 +/ 2,0% < 1. 939E-OOS < 1,476E-OIO 
Sb-12S < S.853E-002 +/ 2.1% < 5.574E-005 < 5.630E-Oll 
Ba-133 < 6.023E-002 +/ 1. 7% < 5.736E-005 < 2.3HE-OI0 
Cs-134 < 1. 803E-002 +/ 2.0% < 1. 718E-OOS < 1. 37GE-Oll 
Cs-137 < 2.036E-002 +/ 2.0% < 1.939E-00S < 2.321E-OIO 
Eu-152 < 1. 042E-OOI +/ 3.7% < 9.926E-005 < 5.8S7E-OI0 
Eu-154 < 4.110E-002 +/ 2.2% < 3.914E-005 < 1. 541E-OIO 
HO-166m < 2.893E-002 +/ 2.3\ < 2.7S5E-005 < 1.608E-008 
Bi-207 < 1.437E-002 +/ 2.1% < 1. 369E-00S < 2.61SE-OI0 
Pb-210 < 7.240E+00O +/ 81. 7% < 6.896E-C03 < 9.412E-00a 
Ra-226 < S.la2E-002 +/ 2.3% < 4.93SE 005 < 5.la2E-OOa 
Ac-227 < 2.908E-OOI +/ a.3% < 2.769E-004 < 3.984E-009 
Th-230 3.611E+OOI +/  51. 6% 3.439E-002 1.769E-003 
Pa-231 < 1.806E+OOO +/  11,2% < 1. 720E-DD3 < 3.77SE-OOS 
Th-232 < S.847E-002 +/ 2.2% < 5.S69E-005 < 5.268E-OOI 
U-232 < 5.847E-002 +/ 2.2% < 5.569E-005 < 2.707E-009 
U-233 < 1. 067E+OO3 +/ 2.7% < 1.016E+OOO < 1. OS8E-00I 
Pa-234 < 1.124E-001 +/ 12.2% < 1. 071E-004 
Pa-234m < 1.744E+002 +/  2.1% < 1. 661E-00I 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1. 069E- 001 +/ 2.5% < 1. O18E-004 < 4.887E-002 
Np-237 < 1.334E-00I +/ 2.0% < 1.270E-004 < 1.867E-004 
Pu-238 < 7.412E+003 +/ 2.7% < 7.059E+OOO < 4.284E-004 
U-238 < 1. 859E+00O +/ 2.1% < 1. 771E-003 < 5.467E+000 
Pu--239 < 1.260E+003 +/ 3.2% < 1.200E+00O < 2.003E-002 
Pu-239B < 2.672E+OO3 +/ 6.4% < 2.S4SE+000 < 4.24aE-002 
U·239 < 9.288E+OOO +/ - 98.9. < 8.84GE-D03 
Pu-240 < 1. 693E+OQ3 +/ 5.4% < 1.612E+000 < 7.363E-003 
Am-241 7.777E+OOO +/ 3a.0% 7.407E-003 2.240E-006 
Am-241B < 6.292E+002 +/ 5.7% < S.993E-OOI < 1. 812E-004 
Pu-241 < 3.71SE+OO4 +/ 2.9% < 3.538E+OO1 < 3.573E-004 
PU-241B < 1. 093E+OO4 +/ 2.5% < 1. 041E+001 < 1.OSlE-004 
Pu-242 < O.OOOE+OQO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.965E-00I +/ 16.6% < 1.872E-004 < 9.72SE-007 
Cm-243 
Cm-244 

< 
< 

3.7G7E-00I +/
2,047E+004 +/

3.4% 
14.2% 

< 
< 

3.588E-004 
1.950E+00I 

< 
< 

7.233E-009 
2.498E-004 

Cm-24S < 6.755E-OOI +/ 7.7% < 6.433E-004 < 3.884E-006 
Cm-247 < 3.280E-002 +/ 8.5% < 3.124E-005 < 3.509E-004 
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Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-2S1 

< 
< 

4.246E 002 +/
3.72BE-00I +/

3.S% 
S.6% 

< 
< 

4. 044E-00S 
3.SS1E-004 

< 
< 

1.02BE-00B 
2.330E-007 

? 
X 
* 
< 

@ = 

Nuclide 
Nuclide 
Nuclide 

is part of an undetermined solution 
rejected by the interference analysis 
was manually edited 

MDA 
Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis 
There are not enough peaks to do 

Error 3: 
the calculation 

Absorption correction model: FULL 
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I-~--------------- -----------------------------1 
1 Segment 3 Results 1 

1---------------- ------------------- ---------1 
Segment: 3 Detector: DETOI position: 3 
C:\Canberra\ND~2k\Data\00000209_CNTROOOl_DC~T0002_PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 12/23/2008 11:25:02 AM 
Elapsed Live Time: 114.72 sec Elapsed Real Time: 120.00 SeC 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

136.00 0.386 +/ - 0.0065 
SE-75 264.66 0.476 +/- 0.0073 
SE-75 279.54 0.479 +/- 0.0085 
SE-75 400.66 0.526 +/ - 0.0116 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/23/2008 11:27:04 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.45 Y 9118 2445 1.12 120.75 9.287E-005 1. 74 
M 94.73 Y 2204 5657 1.55 191. 24 2.323E-004 5.53 10.87 
rn 98.72 Y 7883 8642 1. 56 199.21 2.460E-004 3.97 
m 100.83 Y 1252 8459 1.57 203.43 2.S30E-004 6.91 
m 103.38 Y 5456 7170 1. 57 208.52 2.612E-004 3.94 
M 111.09 Y 1900 4026 1. 55 223.93 2.839E-004 3.29 4.88 
m 114.60 Y 1330 7090 1. 56 230.95 2.932E-004 4.67 
m 116.67 Y 1276 6566 1.56 235.09 2.985E-004 4.79 
M 125.37 Y 619 2504 1. 03 252.47 3.182E-004 6.96 1.46 
m 129.31 Y 3399 2654 1.04 260.35 3.259E-004 2.34 
M 144.23 Y 214 1975 0.85 290.15 3.500E-004 28.52 1.39 
m 148.62 Y 447 1987 0.85 298.93 3.556E-004 25.64 

195.66 Y 275 1928 1.11 392.92 3.789E-004 25.99 
M 203.55 Y 900 1483 1.16 409.70 3.781E-004 4.44 2.95 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 208.02 Y 2876 1419 1.16 417.63 3.772E-004 2.32 
255.32 Y 99 668 0.97 512.15 3.558E-004 39.26 
311.98 Y 89 848 1. 25 625.37 3.173E-004 54.51 

M 332.65 Y 976 547 1.39 666.67 3.035E-004 9.13 1.23 
m 335.60 Y 417 561 1.39 672.56 3.015E-004 10.32 
m 341.47 Y 146 512 1.40 684.29 2.977E-004 16.10 
m 344.99 Y 930 471 1. 40 691.34 2.954E-004 8.74 

368.45 Y 341 447 2.15 738.22 2.806E-004 11.61 
M 375.02 Y 2288 265 1.27 751.34 2.766E-004 2.41 2.35 
m 380.11 Y 437 241 1. 27 761.52 2.736E-004 5.47 
m 382.74 Y 379 210 1.28 766.78 2.720E-004 5.83 

392.90 Y 791 210 1. 60 787.08 2. 661E- 004 4.87 
413.67 Y 2075 95 1. 34 828.58 2.547E-004 2.61 
422.39 Y 147 122 1.22 846.00 2.501E-004 15.39 
451. 43 Y 243 63 1.44 904.04 2.359E-004 8.61 
662.51 Y 99 17 1. 02 1325.84 1. 664E- 004 12.48 
721.62 Y 45 11 1. 64 1443.95 1. 544E-004 19.46 

2234.76 11980 14 1.07 4467.64 8.745E-005 1.45 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.05 +/- 0.01 

Y = Peak Identified by NID 
M First peak in a multiplet region 
m • Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

*****~****************** NID/MDA Results **************************** 

Nuclide Total Activity %Error concentration Mass 
fuCi) (uCi/g) g 

n on < 2.195E-002 +/ 1.8% < 2.091E-00S < 1.012E-015 
l?ulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 1.455E-002 +/ 2.0% < 1. 386E-00S < 2.299E-012 
Al-26 < 3.020E-002 +/ 18.9% < 2.876E-005 < 1. 588E-006 
K-40 < 3.157E-001 +/ 5.3% < 3.007E-004 < 4.925E-002 
Co-57 < 1.508E-001 +/ 4.4* < 1.436E-004 < 1.764E-011 
Co-60 < 3.278E-002 +/ 1.7% < 3.122E-005 < 2. 875E-Oll 
Se-75 < 1.172E-001 +/ 1. 8% < 1.116E-004 < 8.064E-012 
Kr-85 < 7.348E+000 +/ 3.1% < 6.998E-003 < 1. 852E-008 
Sr-90 < 4.027E-002 +/ 2.2% < 3.835E-005 < 2.920E-OI0 
Sb-12S < 1.195E-001 +/ 1.9% < 1. 138E- 004 < 1.150E-OI0 
Ba133 < 9.507E-002 +/ 1.6% < 9.054E-005 < 3.755E-010 
Cs-134 < 1.742E-002 +/- 1. 9% < 1.6S9E-00S < 1.329E-011 

x 	 Cs-137 
Eu-152 < 9.18SE-002 +/ 3.8% < 8.748E-005 < 5.162E-010 
Eu-154 < 4.1S5E-002 +/ 2.1% < 3. 957E-005 < 1.558E-OI0 
Ho-166m < 2.604E-002 +/ 2.3% < 2.480E-005 < 1.448E-008 
Bi-207 < 2.547E-002 +/ 2.1% < 2.426E-005 < 4.636E-010 
Pb-210 < 1.306E+001 +/- 259.0% < 1.244E-002 < 1.698E-007 
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• R,,-226 
Ac-227 

< 

< 

4.650E-002 
3.997E-OOI 

+/ -
+/ 

2.4!r 
B.3!r 

" 
< 

4.429E-00S 
3.B07E-004 

< 

< 
4.650E-OOB 
S.47GE-009 

Th-230 
Pa-231 

< 
< 

5.927E+OOI 
2.3B9E+OOO 

+/
+/

B3.2!r 
11.2% 

< 
< 

5.645E-002 
2.275E-003 

< 
< 

2.904E-003 
4.993E-005 

Th-232 < 7. 912E-002 +/ 2.4!r < 7.536E-OOS < 7.l29E-OOI 
U-232 
U-233 
Pa-234 

< 
< 
< 

8.871E-002 
1.474E+003 
l.l28E-00l 

+/
+/
+/

2.3% 
3.0% 

12.2% 

< 
< 
< 

B.44BE-005 
1.404E+OOO 
1.074E-004 

< 
< 

4.107E-009 
1.504E-OOI 

Pa-234m < 9.130E+00I +/ 2.1% < B.69SE-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.409E-00I +1 2.9% < 1.342E-004 < 6.440E-002 

X Np-237 
Pu-238 < 9.691E+003 +/ - 3.1% < 9.230E+OOO < 5.602E-004 
U-238 < 3.500E+000 +1 2.2% < 3.333E-003 < 1.029E+OOl 
Pu-239 2.l99E+OO5 +1 3.8% 2.094E+002 3.496E+OOO 
Pu-239B 1.339E+OOS +/ 2.9% 1.275E+002 2.129E+OOO 
U-239 < 2.l73E+OOl +/  308.4% < 2.069E-002 

X Pu-240 
Am-241 
Am-241B 

3.556E+OO4 
2.375E+004 

+/
+/

10.8% 
11.n 

3.387E+OOI 
2.262E+OOI 

1.024E-002 
6.B41E-003 

Pu-241 1.525E+OOS +/ 25.8% 1.452E+OO2 1. 467E- 003 
Pu-24lB 3.306E+OO5 +1 3.5% 3.149E+002 3.18lE-003 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 " 3.166E-00I +/ 57.7% < 3.015E-004 < 1.567E-006 
Cm-243 < 5.0S7E-00l +/ 3.3% <: 4.B16E-004 < 9.709E-009 
Cm-244 < 2.056E+OO4 +/ 14.2% < 1.9SBE+OO1 <: 2.S09E-004 
Cm-245 < 9.001E-001 +/ 7.B% <: 8.572E-004 " 5.17SE-006 
Cm-247 < 5.212E-002 +/ 8.5% < 4.964E-OOS < S.S77E-004 



--------
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Nuclide Total Activity %Error concentration Mass 
(uCi) (uCi/g) 9 

< 6.589E-002 3.4% < 6.27SE 005 < 1. 594E-OOS 
Cf 251 < 4.970E-001 +/- 5.S% < 4.734E-004 < 3.106E-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* = Nuclide was manually edited 
< ; MDA 


@ ; Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

*** •• ************ Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.S0E+OOO +- 1.32E-001 9.73E-00I +- 2.07E-002 

Be~a, 2.23E+002 +- S.64E+OOO Alpha: 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 S.92E-OOI +- 2.4SE-002 
203.55 1.50E+OOO +- 7.49E-002 
375.05 1.91E+OOO +- 5.72E-002 
413.71 1. 99E+OOO +- 6.50E-002 
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I~--- ---- ----- --~e~~~~~ -~-~;s~~~~------ ----- ------ ---- --I 
1- --------------------------------------- ----- ----- -----------------1 
Segment: 4 Detector: DETOI Position: 4 
C:\Canberra\NDA2k\Data\0000020S_CNTROOOl_DCAT0002_PROC00AG_ANLZ0003_P004_S004 

Acquisition Start: 12/23/2008 11:29:13 AM 

Elapsed Live Time: 102.29 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: SS Gal Galv 81.5 zero attenuation 

Calibration Date: 11/24/2008 8:25:22 AM 


Nuclide Energy Transmiasion Ratio 

8E-75 136.00 0.346 +/- 0.0066 
SE-75 264.66 0.470 +/ - 0.0074 
SE-75 279.54 0.479 +/- 0.0092 
8E-75 400.66 0.518 +/ - 0.0126 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/23/2008 11:31:15 AM 

Peak Analysis Prom Channel: SO to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.43 Y 53923 6217 1.13 120.70 5.039E-006 1.26 
M 94.68 Y 10901 11599 1.53 191.15 1.286E-004 2.2S 63.87 
m 98.69 Y 43017 15769 1. 54 199.16 1. 519E-004 1.85 
m 100.66 Y 6400 16140 1.54 203.50 1.648E-004 2.91 
m 103.33 Y 30996 13066 1.55 208.42 1.794E-004 1.82 
M 111.08 Y 11320 7911 1. 37 223.92 2.247E-004 2.22 72 .62 
m 114.61 Y 9438 7920 1.37 230.98 2.444E-004 2.37 
m 116.64 Y 8814 7371 1.38 235.03 2.554E-004 2.28 
m 120.60 Y 2189 7367 1. 38 242.94 2.75SE-004 4.19 
m 122.90 Y 1098 6449 1.39 247.53 2.B72E-004 7.05 
m 125.26 Y 4207 6144 1.39 252.24 2.984E-004 2.90 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.28 Y 20523 5304 1.40 260.28 3.162E-004 1.99 
M 144.16 Y 1329 4377 1.17 290.02 3.707E-004 16.34 2.20 
m 146.39 Y 1188 4424 1.18 294.48 3.774E-004 17.68 
m 148.56 Y 2820 4468 1.18 298.81 3.834E-004 15.03 
M 161.15 Y 1151 4786 1.21 323.96 4.102E-004 20.96 4.79 
m 164.66 Y 1020 7969 1.21 330.99 4.155E-004 16.90 

171.45 Y 959 4483 1.33 344.55 4.232£-004 12.54 
179.09 Y 345 4807 1.18 359.82 4.286E-004 35.99 
189.24 Y 724 4620 1.05 380.09 4.312E-004 17.08 
195.69 Y 859 3953 1.32 392.99 4.306E-004 13 .14 

M 203.52 Y 4957 3657 1.17 408.63 4.280E-004 2.75 1.79 
m 207.98 Y 16320 3148 1.17 417.56 4.257E-004 2.21 

255.24 Y 698 2207 1.20 511.98 3.838E-004 12.59 
267.48 Y 474 1772 1.23 536.44 3.706£-004 16.16 
297.29 Y 224 1734 1. 05 596.01 3.378E-004 33.60 
311.72 Y 772 1445 1.24 624.85 3.227E-004 9.38 

M 	 320.92 Y 490 1602 1.82 643.25 3.135E-004 9.26 2.22 
ym 323.32 887 2289 1.83 648.04 3.112£-004 5.50 

M 332.68 Y 5533 1338 1.30 666.73 3.024E-004 1.86 4.12 
m 335.64 Y 2173 1231 1.30 672.65 2.997E-004 2.74 
m 341.39 Y 615 1274 1. 31 684.14 2.946E-004 5.96 
m 344.94 Y 4894 1193 1.31 691. 24 2.915E-004 1. 93 

368.49 Y 2094 1120 1. 78 738.29 2.722E-004 3.92 
M 375.00 Y 13263 1005 1. 27 751.30 2.673E-004 1. 47 11. 24 
m 380.06 Y 2605 646 1.28 761.45 2.636E-004 2.45 
m 382.67 Y 2165 550 1. 28 766.63 2.617E-004 2.64 

392.84 Y 4460 600 1.47 766.94 2.547E-004 2.23 
y 

M 422.51 Y 850 241 1.24 846.25 2.366E-004 4.16 3.08 
m 426.57 Y 158 258 1. 25 854.36 2.344E-004 11. 31 

413 .62 	 11792 363 1.42 628.47 2.417E-004 1. 55 

451.38 Y 1444 171 1. 42 903.93 2.217E-004 3.46 
619.01 Y 120 49 1.31 1238.90 1.673E-004 14.30 

M 639.74 Y 64 15 1.42 1280.33 1. 631E-004 14.77 1.98 
m 645.62 Y 91 15 1.42 1292.09 1. 6198-004 12.29 
m 652.69 Y 91 15 1.43 1306.22 1.606E-004 12.25 
m 658.87 Y 62 15 1.43 1318.55 1.5948-004 15.65 

662.26 Y 616 15 1.43 1325.33 1. 588E-004 5.75'" 688.46 Y 29 23 1. 05 1377.69 1. 544£- 004 36.29 
721.79 Y 288 28 1.57 1444.29 1.493E-004 7.32 
755.83 Y 32 9 1.45 1512.32 1.4478-004 25.97 
769.26 Y 78 11 1.07 1539.16 1. 431E-004 14.84 

2234.73 11980 35 1.11 4467.59 6.777E-005 1.52 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.17 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region~ 

F Fitted singlet 
? ~ Adjacent peak noted 

Errors quoted at 1. 000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 1. 91SE-002 +/ 1.8% < 1.823E-O < 8.S27E-016 
pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.287E-002 +/ 2.0% < 2.178E-OOS < 3.614E-012 
Al-26 < 3.313E-002 +/- 14.5% < 3.1SSE-OOS < 1.742E-006 
K-40 < 3.4S7E-OOl +/- 4.8% < 3.292E-004 < S.392E-002 

X 	 Co-57 
Co-60 < 2.8S0E-002 +/ 1.7% < 2.714E-OOS < 2.499E-Oll 
Se-7S < 1.902E-001 +/ 1.7% < 1.811E-004 < 1.308E-Oll 
Kr- 85 < 1.290E+OOl +/- 3.0% < 1.229E-002 < 3.252E-OOS 
Sr-90 < 4.051E-002 +/ 2.0% < 3.858E-OOS < 2.937E-010 
Sb-12S < 2.469E-OOl +/- 2.:2% < 2.351E-004 < 2.375E-010 
Sa -13 3 < 1. 601E-OOl +/ 1.7% < 1. S25E-004 < 6.324E-010 
Cs-134 < 2.912E-002 +/ 1.8% < 2.773E-005 < 2.222E-Oll 

X 	 Cs-137 
Eu-152 < 1. OSOE-001 +/ 1.8% < 1.000E-004 < 5.901E-OI0 
Eu-154 < 6.S31E-002 +/ 2.2% < 6.220E-OOS < 2.449E-OI0 
Ho-166m < 4.106E-002 +/ 2.3% < 3.911E-OOS < 2.283E-OOS 
Bi-207 < 1. B75E-002 +/- 1. 9% < 1.786E-005 < 3.412E-010 
pb-2l0 < 4.179E+OO3 +/- 37.2% < 3.980E+OOO < 5.433E-005 
Ra-226 < 7.589E-002 +/ 2.2% < 7.227E-OOS < 7.589E-00S 
Ac-227 < 6.466E-001 +/ S.3% < 6.1S9E-004 < 8.859E-009 
Th-230 < 3.138E+OO2 +/ 8.S% < 2.988E-001 < 1.538E-002 
Pa-231 < 3.773E+OOO +/- 11. 2% < 3.593E-003 < 7. S8SE-005 
Th-232 < 6.201E-002 +/ 2.4% < 5.906E-OOS < S.SS7E-OOl 
D-232 < 1.483E-OOl +/- 2.1% < 1.412E-004 < 6.86SE-009 
D-233 < 2.395E+003 +/- 2.6% < 2.2S1E+OOO < 2.443E-OOl 
Pa-234 < 1.224E-OOI +/ 12.1% < 1.16SE-004 
Pa-234m < 2.485E+OO2 +/- 2.1% < 2.367E-OOI 
D-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.042E-OOI +/ 2.4% < 1.944E-004 < 9.330E-002 
Np-237 9.063E-OOI +/ 14.7% 8.631E-004 1. 269E-003 
Pu-238 < 1.370E+OO4 +/ 2.5% < 1.30SE+001 < 7.918E-004 
U-238 < 2.S71E+OOO +/ 2.2% < 2.734E-003 < 8.440E+OOO 
Pu-239 1.290E+006 +/ 3.2% 1.228E+OO3 2.051E+OOl 
Pu-239B 7.336E+005 +/- 1.3% 6.9B7E+OO2 1.166E+OO1 
D-239 < 1.837E+004 +/ - 46.3% < 1.749E+001 

X 	 Pu-240 
Am-241 2.319E+00S +/ 5.0% 2.209E+OO2 6.680E-002 
Am-241B 1.344E+OOS +/ 3.7% 1.280E+OO2 3.870E-002 
Pu-241 8.932E+OOS +/ 15.3% 8.S07E+002 8.593E-003 
Pu-241B 1.634E+OO6 +/- 3.2% 1.S56E+OO3 1.S72E-002 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.181E-001 +/- 1. 8% < 6.839E-004 < 3.S55E-006 
Cm-243 < 7.407E-OOI +/ 3.3% < 7.0S4E-004 < 1.422E-OOS 
Cm-244 < 3.52SE+OO4 +/- 14.2% < 3.3S7E+OOI < 4.300E-004 
Cm-245 < 1.226E+OOO +/ 7.6% < 1.167E-003 < 7.047E-006 
Cm-247 < 1. 077E-OOI +/ 8.5% < 1.02SE-004 < 1.152E-003 



------ --------
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Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

Cf-249 < 1.253E-00I +/ 3.5% < 1.194E-004 < 3.033E-008 
Cf-251 < 7.029E-00I +/- 5.6% < 6.695E-004 < 4.393E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.05E+00I +- 6.56E-00I 6.27E+000 +- 1.04E-00I 


Beta: 2.19E+002 +- 7.50E+000 Alpha: 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 3.68E+000 +- 1.36E-00I 
203.55 7.29E+000 +- 2.49E-00I 
375.05 1.14E+00I +- 2.78E-00l 
413.71 1.19E+00I +- 3.17E-00I 
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1-'- ------- ------- - ----- ----- - ------- ----------------------1 
I ------ _ -------- _______ ~e~~:~= __ = ~=~~:=:-.-------- -------- _______ 1 


Segment, 5 Detector, DET01 position: 5 
C:\Canberra\NDA2k\Data\00000209_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start, 12/23/2008 11:33:25 AM 
Elapsed Live Time, 87.73 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.000 +/- 0.0000 
SE-75 264.66 0.228 +/- 0.0072 
SE-75 279.54 0.246 +/- 0.0066 
SE-75 400.66 0.389 +/- 0.0125 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** spectrum Validity Test warnings *** 
peak Fit Test failed, some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/23/2008 11:35:26 AM 
Peak Analysis From Channel, 80 to Channel, 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.41 2242 9605 1. 95 100.68 4.648E-005 9.07 
59.41 Y 127090 10397 1.12 120.67 7.229E-005 1. 27 

M 94.64 Y 22047 17252 1. 53 191.07 1.710E-004 1. 93 114.34 
m 98.65 Y 88731 23408 1. 54 199.09 1.809E-004 1.66 
m 100.86 Y 14278 23842 1. 54 203.50 1.862E-004 2.25 
m 103.31 Y 63332 19213 1. 54 208.38 1. 918E- 004 1.64 
M 111. 03 Y 23061 10548 1. 36 223.82 2.085E-004 1. 31 146.73 
m 114.54 Y 19090 11991 1.37 230.83 2.154E-004 1. 32 
m 116.58 Y 18155 12197 1. 37 234.90 2.192E-004 1.32 
m 120.49 Y 4275 10043 1.38 242.72 2.262E-004 1. 66 
m 122.80 Y 2005 10671 1.38 247.33 2.301E-004 2.41 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 125.21 Y 8462 10201 1. 39 252.15 2.339E-004 1.42 
m 129.23 Y 40953 8867 1.39 260.19 2.4008-004 1.28 
M 144.14 Y 2782 6532 1.16 289.98 2.5828-004 S.88 
m 146.27 Y 2445 6582 1.16 294.24 2.603E-004 9.13 
m 148.53 Y 5665 7387 1.17 298.76 2.6248-004 7.93 
M 161. 08 Y 2843 8902 1. 40 323.84 2.71SE-004 11.23 
m 164.60 Y 2494 12525 1.40 330.87 2.738E-004 9.63 

171.36 Y 1794 6635 1.21 344.38 2.769E-004 9.53 
179.28 Y 1092 6869 1. 43 360.20 2.7968-004 15.93 
189.27 Y 1436 6713 1. 23 380.15 2.815E-004 12.11 
195.60 Y 1904 6298 1.19 392.81 2.820E-004 9.00 

M 203.46 Y 9650 5501 1.17 408.52 2.820E-004 2.17 
m 207.93 Y 31178 4486 1.18 417.45 2.8178-004 1. SO 

243.02 Y 705 3225 1.27 487.57 2.7398- 004 16.62 
255.22 Y 1265 2946 1. 40 511.95 2.696E-004 9.21 

M 263.96 Y 438 2583 1.24 529.41 2.663E-004 11.57 
m 267.51 Y 1244 2672 1.25 536.51 2.6588-004 5.15 

297.41 Y S87 1705 1.34 596.25 2.620E-004 9.89 
311. 77 Y 1409 2003 1.16 624.95 2.592E-004 7.14 

M 320.88 Y 1044 2315 1. 70 643.16 2.5718-004 5.93 
m 323.23 Y 1517 2873 1. 70 647.85 2.565E-004 4.34 
M 332.64 Y 10810 1709 1. 31 666.66 2.540E-004 1.65 
m 335.58 Y 4433 1629 1.31 672.53 2.532E-004 2.19 
m 341. 33 Y 1214 1578 1. 32 684.01 2.5168-004 4.42 
m 344.90 Y 9683 1672 1.32 691.16 2.506E-004 1.69 
M 368.25 Y 2839 1198 1.38 737.82 2.434E-004 3.15 
m 370.74 Y 442 l167 1.38 742.80 2.4268-004 9.94 
m 374.94 Y 26108 1112 1.39 751.19 2.413E-004 1.99 
m 380.02 Y 5064 884 1. 39 761.33 2.397E-004 2.59 
m 382.64 Y 4501 734 1. 39 766.58 2.3888-004 2.62 

392.82 Y 9070 969 1. 54 786.91 2.355E-004 1. 88 
M 413.60 Y 22789 569 1. 36 828.43 2.272E-004 1. 70 
m 422.46 Y 1744 531 1. 37 846.14 2.2348-004 3.50 
m 426.49 Y 388 519 1.37 854.20 2.216E-004 8.60 
M 445.85 Y 136 230 1. 33 892.89 2.137E-OQ4 13 .S3 
m 451.33 y 2754 262 1. 33 903.84 2 . 116E- 004 2.53 

618.81 Y 276 49 1. 73 1238.51 1.616E-004 9.06 
M 639.89 Y 109 42 1. 31 1280.63 1. 57lE- 004 12.65 
m 645.75 Y 134 64 1.31 1292.35 1.559E-004 11.56 
M 658.75 Y 76 82 1.50 1318.32 1. 5338-004 17.64 
m 662.27 Y 1081 67 1. 51 1325.36 1.526E-004 3.73 

688.44 Y 100 45 1. 77 1377.65 1. 478E-004 18.32 
721. 82 Y 590 49 1. 74 1444.36 1. 4228- 004 5.57 
755.90 Y 39 23 1.56 1512.45 1.371E-004 31.92 
769.20 Y 169 23 1. 76 1539.04 1.352E-004 11.12 

2234.69 11980 77 1.16 4467.51 8.890E-005 1.63 
2294.00 23 7 1.37 4586.02 8.8948-005 35.56 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.36 +/ - 0.02 

Y Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 

17 

Fit 

1.89 

8.72 

1.61 

0.98 

7.24 

6.95 

23.85 

3.24 

1. 23 

3.04 

1.60 
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• ? 	 ; lldjacent peak noted 

Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on < 4.481E 002 +/ - < 4.267E-005 < 2.066E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 2.3S9E-002 +/- 2.0% < 2.246E-OOS < 3.727E-012 
Al-26 < 4.S81E-002 +/ - 14.7% < 4.362E-00S < 2.409E-006 
K-40 < 3.047E-001 +/- 4.9% < 2.902E-004 < 4.753E-002 

X 	 Co-57 
Co-IiO < 3.662E-002 +/- 2.5% < 3.488E-005 < 3.212E-Oll 
Se-7S < 2.940E-001 +/ 1.9% < 2.S00E-004 < 2,023E-Oll 
Kr-8S < 1.S66E+00l +/ - 3.1% < 1. 491E-002 < 3.946E-008 
Sr-90 < 9.664E-002 +/ - 2.1% < 9.204E-005 < 7.006E-OIO 
Sb-125 < 3.54lE-OOI +/ - 2.3% < 3.373E-004 < 3.407E-OIO 
Ba-B3 < 2.2ISE-OOI +/- 1.7% < 2.109E-004 < 8.749E-OIO 
Cs-134 < 3.34lE-002 +/- 1. 8% < 3.l82E-005 < 2.550E-Oll 

X 	 Cs 137 
Eu-152 < 1.6S7E-00l +/ - 3 . 6'ir < 1.S78E-004 < 9.312E-OIO 
Eu-1S4 < 6.73SE-002 +/ - 2.2% < 6.414E-00S < 2.526E-OIO 
Ho-166m < 6.S24E-002 +/ - 2.2% < 6.213E-OOS < 3.627E-OOS 
Bi-207 < 3.994E-002 +/- 1. 8% < 3.S04E-00S < 7.269E-OIO 
Pb- 210 < 2.754E+OOI +/- 36.7% < 2.623E-002 < 3.S80E-007 
Ra-226 < 1. 133E- 001 +/- 2.3% < 1.079E-004 < 1.133E-007 
Ac-227 < 1.030E+OOO +/- 8.3% < 9.814E-004 < 1. 4l2E- 008 
Th-230 < 1. 348E+002 +/ - 13.1% < 1. 284E-OOI < 6.607E-003 
Pa-23l < 5.26BE+00O +/- 11.2% < S.Ol7E-003 < 1.101E-004 
Th-232 < 1.306E-001 +/- 2.4% < 1. 244E- 004 < 1.177E+000 
U-232 < 1.92lE-OOI +/- 2,2% < 1.830E-004 < 8,896E-009 
U-233 < 4.000E+003 +/- 2,7% < 3.810E+OOO < 4.080E-00I 
Pa-234 < 1. 719E-00l +/- 12.2% < 1. 638E-004 
pa-234m < 2.4l9E+002 +/- 2.1% < 2.304E-OOI 
U-234 < O.OOOB+OOO +/- 0.0% < Q.OOOE+QOO < O.OOOE+OQO 
U-235 < 3.444E-OOl +/- 2.5% < 3.280E-004 < 1.574E-OOl 
Np-237 2.066E+OOO +/- 11. 3% 1.967E-003 2.S92E-003 
Pu-238 < 2.237E+004 +/- 2.6% < 2.13lB+OOl < 1. 293E-003 
U-238 < 3.909E+OOO +/- 2.1% < 3.722E-003 < 1.l49E+OOl 
Pu-239 2.466E+OO6 +/- 3.3% 2.34SE+OO3 3.921E+001 
Pu-239B 1.656E+OO6 +/- l.H 1. S77E+003 2.633E+OOl 
U-239 < 5.751E+OOl +/- 45.9% < 5.477E-002 

X 	 Pu-240 
Am-241 4.515E+OO5 +/- 3.9% 4.300E+002 1.300E-OOI 
Am-241B 2.264E+OO5 +/- 3.3% 2.lS6E+OO2 6,S19E-002 
Pu-241 2.621E+OO6 +/- 8.5% 2.496E+003 2.S22E-002 
Pu~241B 4.96SE+OO6 +/- 2.7% 4.732E+003 4,7BOE-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.363E-OOI +/- 8.4% < 7.0l2E-004 < 3.644E-006 
Cm-243 < 1.084E+000 +/- 3.3% < 1.032E-003 < 2.080E~OOB 
Cm-244 < 5.0l9E+004 +/- 14 ,2% < 4.7BOE+00l < 6.l23E-004 
Cm~245 < 2.098E+OOO +/- 7.7% < 1.99BB-003 < 1.206E-005 
Cm-247 < 1. 5l6E-OOl +/- 8.5% < 1. 444E-004 < 1.623B-003 
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• 
Nuclide Total Activity %Error Concentration Mass 


(uCi) (uCi/g) 9 


Cf-249 < 1.781E-001 +/ 3.5% < 1. 696E- 004 < 4. 31lE-OOB 
Cf-251 < 1.197E+000 +/- 5.6% < 1.140E-003 < 7.480E-007 

? Nuclide is part of an undetermined solution 
X : Nuclide rejected by the interference analysis
• = Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.92E+001 +- 1.31E+000 1.5BE+00l +- 2.68E-G01 

Beta: 1.69E+002 +- 7.37E+000 Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

-- -- ----~----
129.30 9.68E+OOO +- 3.57E-001 
203.55 2.15E+OO1 +- 6.98E-OOl 
375.05 2.49E+00l +- 7.12E-001 
413.71 2.4SE+001 +- 6.95E-001 
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, Ir-------------------- --- ---- ----------------- --- -------- ---I 
1 Segment 6 Results 
1-------- ----------------- --- --------------------- -------- -------- I 
Segment: 6 Detector: DETOl Position: 6 
C:\Canberra\NDA2k\Data\00000209_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P006_S006 

Acquisition Start: 12/23/2006 11:37:36 AM 
Elapsed Live Time: a8.62 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Ca2ibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/200a 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.000 +/- 0.0000 
SE··75 264.66 0.211 +/- 0.0064 
SE-75 279.54 0.235 +/- 0.0069 
SE-75 400.66 0.369 +/- 0.0121 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/23/2008 11:39:38 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.41 Y 116887 9873 1.13 120.66 1.689E-006 1. 28 
M 94.64 Y 21391 17134 1. 53 191. 07 8.946E-005 1. 94 110.91 
m 98.65 Y 85501 23418 1. 54 199.08 1.082E-004 1. 66 
m 100.84 Y 13593 24018 1. 54 203.45 1.186E-004 2.29 
m 103.29 Y 60982 19512 1.55 208.35 1.30SE-004 1.64 
M 111. 04 Y 23128 10329 1. 37 223.84 1.674E-004 2.48 149.57 
m 114.54 Y 18527 11712 1. 38 230.83 1. 834E- 004 2.51 
m 116.61 Y 17442 11902 1. 38 234.97 1.926E-004 2.45 
m 120.55 Y 4494 10807 1.39 242.83 2.092E-004 3.36 
m 122.81 Y 2184 10366 1. 39 247.36 2.184E-004 5.12 
m 125.20 Y 8439 9S87 1.40 252.13 2.27SE-004 2.72 
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Energy 
(keV) 

ID Net peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

m 129.24 Y 40949 8547 1.40 260.21 2.420E-004 2.30 
14 144.15 Y 2375 5249 1.12 290.00 2.840E-004 9.81 1.54 
m 146.26 Y 2129 6743 1.12 294.21 2.886E-004 9.99 
m 148. SO Y 5761 6730 1.13 298.68 2.930E-004 8.52 
M 161.06 Y 2492 6568 1.31 323.79 3.118E-004 10.52 5.81 
m 164.53 Y 2454 10840 1. 32 330.73 3.152E-004 8.62 
IT. 169.51 Y 428 10597 1. 32 340.67 3.192E-004 22.25 
m 171. 26 Y 1969 11217 1. 33 344.17 3.202E-004 9.02 

179.23 Y 888 6726 1. 04 360.09 3.236E-004 19.27 
189.30 Y 1349 6619 1.21 380.23 3.248E-004 12.75 
195.64 Y 1501 6465 1.08 392.90 3.241E-004 11.39 

14 203.48 Y 9343 5060 1.13 408.55 3.220E-004 1.81 13 .34 
m 207.94 Y 31115 5119 1.13 417.47 3.204E-004 1.40 

243.14 Y 574 3560 1. 30 487.81 3.008E-004 21.74 
255.28 Y 1559 3155 1. 05 512.06 2.928E-004 B.01 

14 263.88 Y 456 2512 1.32 529.25 2. 871E- 004 11.15 1.10 
m 267.44 Y 1230 2910 1.32 536.36 2.863E-004 5.16 

297.39 Y 986 2343 1.12 596.21 2.783E-004 10.98 
M 311.73 Y 1474 2276 1.46 624.86 2.733E-004 4.31 5.58 
m 320.83 Y 979 2490 1.47 643.06 2.701E-004 5.60 
m 323.34 Y 1322 2398 1. 47 648.07 2.691E-004 4.47 
M 332.64 Y 10846 1729 1.36 666.65 2.656E-004 2.49 4.87 
m 335.59 Y 4283 1631 1. 37 672.55 2.646E-004 2.92 
IT. 341.33 Y 1164 1565 1.37 684.03 2.624E-004 5.16 
m 344.91 Y 9432 1494 1. 38 691.18 2.612E-004 2.46 
M 361. 95 Y 252 1354 l. 35 725.22 2.551E-004 16.09 6.13 
m 366.93 Y 1470 1325 l. 35 735.18 2.533E-004 5.02 
m 36B.46 Y 2531 130B 1. 36 738.24 2.528E-004 3.49 
m 370.88 Y 495 12B4 1.36 743.07 2.520E-004 8.88 
m 374.95 Y 25287 1152 1.36 751.20 2.507E-004 1.65 
m 380.05 Y 4835 888 l. 37 761.39 2.489E-004 2.35 
m 382.63 Y 4261 846 1. 37 766.56 2.480E-004 2.43 

392.83 Y 8547 899 1. 51 786.93 2.446E-004 l. 90 
M 413.60 Y 22475 623 1. 31 828.44 2.366E-004 1.44 7.18 
m 419.08 Y 79 536 1. 32 839.39 2.344E-004 29.09 
m 422.46 Y 1704 581 1. 32 846.14 2.330E-004 3.23 
11'. 426.56 Y 300 466 1. 33 854.34 2.314E-004 9.92 
M 445.73 Y 131 224 l.32 892.63 2.243E-004 15.07 1.26 
m 451.36 Y 2707 263 1. 33 903.89 2.223E-004 2.55 

618.77 Y 269 62 1.41 1238.43 1. 798E-004 9.64 
M 639.71 Y B5 52 1.40 1280.27 1.760E-004 14.65 1.B2 
m 645.81 Y 156 52 1.40 1292.47 1.749E-004 10.09 
m 652.45 Y 151 52 1.41 1305.74 1. 738E-004 10.23 
m 658.63 Y 82 52 1.41 1318.07 1. 727E-004 14.90 
m 662.23 Y 1142 51 1.42 1325.27 1.720E-004 3.67 

688.70 Y 81 40 1. 52 1378.17 1.67BE-004 20.B2 
M 717.39 Y 21 31 1. 47 1435.50 1.633E-004 37.74 1. 34 
m 721.87 Y 493 24 1.47 1444.44 1.627E-004 5.50 

769.14 Y 149 15 2.05 1538.92 1.560E-004 11.26 
2234.70 11980 96 1.16 4467.54 S.299E-005 l. 63 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 36 +/ 0.02 

Y = Peak Identified by NID 
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• 	M = ·First peak in a multiplet region 
m Other peak in a multiplet region 
F 	 = Fitted singlet 
? 	 = Adjacent peak noted 

Errors quoted at 1.000 sigma 

w*w**w****************** NID/MDA Results **************************** 

Nuclide Total Activi ty %Error concentration Mass 

(uci) (uci/g) g 


n 	on Fe " 3.390E-002 +/- 1. 9% " 3.228E-00S l.563E-015" Pulser O.OOOE+OOO +/- 0.0% < O.OOOE+OOO" Na-22 " 3.087E-002 +/- 1. 9% " 2.940E-00S " 4.878E-012 

Al-26 " 7.270E-002 +/- 19.8% 6.924E-00S " 3.824E-006
" K-40 " 6.976E-002 +/- 5.3% < 6.644E-00S 1.088E-002" 

X 	 Co-S7 
Co·60 " 2.66lE-002 +/- 2.5% " 2.534E-OOS " 2.333E-Oll 
Se-75 " 2.637E-OOl +/ 2.3% 2.Sl2E-004 1. Sl4E-Oll" 	 " Kr-85 l.S09E+OOl +/ - 3.2% " 1. 437E-002 3.803E-OOS" 	 " Sr-90 2.684E-OOl +/ - 44.4% 2.S56E-004 l.946E-009 

Sb-125 " 2.531E-001 +/- 2.7% " 2.411E-004 2.435E-010
" Ba-133 2.092E-OOl +/ - 1. 8% " 1.992E-004 " 8.262E-010" Cs-134 " 2.668E-002 +/- 2.0% " 2.541E-005 " 2.036E-011 
Cs-137 2.684E-OOl +/- 44.4% 2.S56E-004 3.059E-009 
Eu-1S2 1.1S9E-00l +/ 3.8% " 1.l04E-004 " 6.51SE-010" Eu-1S4 " 8.818E-002 +/- 2.1% " 8.398E-OOS 3.307E-010" Ho-166m " 4.422E-002 +/- 2.4% " 4.211E-005 " 2.4S8E-00S 
Bi-207 " 3.70SE-002 +/ - 1. 9% " 3.S28E-00S " 6.743E-010 
Pb-210 " 3.349E+004 +/- 309.7% " 3.189E+001 " 4.3S4E-004 
Ra-226 " 1.028E-00l +/ - 2.7% 9.789E-005 1.028E-007" 	 " Ac-227 " 8.985E-001 +/ - 8.5% " 8.S57E-004 " 1.231E-008 
Th-230 " 4.4S3E+002 +/- 9.0% " 4.241E-001 " 2.182E-002 
pa-23l " 4.654E+000 +/ - 11.3% " 4.623E-003 1.0l4E-004" Th-232 < 1.28GE-00l +/ - 2.4% " 1. 225E-004 1.l58E+OOO" U-232 " 1.712E-OOl +/- 2.6% " 1. 631E-004 " 7.928E-009 

U-233 " 3.431E+003 +/ - 4.0% 3.267E+000 " 3.499E-00l
" Pa-234 < 1.450E-00l +/ - 12.2% " 1.381E-004 
?a-234m " 1. 261E+OO2 +/- 2.1% " 1. 201E-OOl 
U-234 O.OOOE+OOO +/ - 0.0% " O.OOOE+OOO O.OOOE+OOO" 	 " U-235 " 2.844E-00l +/ - 4.0% " 2.709E-004 1.300E-001" Np-237 2.133E+OOO +/- 7.1% 2.032E-003 2.987E-003 

Pu-239 " 1.936E+004 +/ 4.2% < 1.944E+00l 1.1l9E-003
" U-238 2.0S7E+00O +/- 2.1% 1.9S9E-003 6.047E+OOO" 	 " " ?u-239 2.225E+006 +/- 3.S% 2.119E+OO3 3.S38E+001 
pu-239B 1.5l9E+006 +/ - 1.3% 1.446E+003 2.4l4E+00l 
U-239 " 2.720E+00S +/- 368.5% " 2.590E+002 

X 	 pu-240 
Am-24l 3.482E+OOS +/- 6.0% 3.3l6E+002 1.003E-OOl 
Am-241B 2.514E+005 +/ 4.8% 2.394E+002 7.240E-002 
Pu-24l 2.397E+006 +/- 9.6% 2.273E+003 2.296E-002 
Pu-241B 4.398E+OO6 +/ - 3.1% 4.l69E+003 4.231E-002 
Pu-242 " O.OOOE+OOO +/- 0.0% " O.OOOE+OOO O.OOOE+OOO" Am-243 9.7368 001 +/ - 2.2% " 9.272E-004 < 4.8l9E-006" Cm-243 < 1.004E+OOO +/- 3.S% " 9.564E-004 < 1. 928E-008 

Cm-244 " 3.950E+004 +/ - 14.2% " 3.667E+OO1 4.6978-004
" 
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Cmr245 < 1.720E+000 +/ 8.4% < 1. 638E-003 < 9.891E-006 
Cm-247 < 1.431E-001 +/- 8.5% < 1.363E-004 < 1.531E-003 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) 9 


Cf 249 < 1. 723E-OOl +/ 3.5% < 1.640E-004 < 4.l68E-00B 
Cf-251 < 9.778E-OOl +/- 6.S% < 9.312E-004 < 6.lllE-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

• = Nuclide was manually edited 
< ; MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (9) Uncorrected Mass (g) 

Pu-239 3.S4E+001 +- 1.24E+OOO 1.66E+001 +- 2.85E-OOl 


Beta: 1.61E+002 +- 8.62E+OOO Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 9.60E+OOO +- 4.36E-00I 
203.55 1.B3E+001 +- 7.12E-001 
375.05 2.32E+OOI +- 6.28E-001 

413,71 2.32E+OO1 +- 6,32E-001 
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1-,------------------ ---------------------- ----- ---------------- ----J 
1 Segment 7 Results 1 

1----------------- ---------------------- ----- ----- ---- ----- -------1 
Segment: 7 Detector: DETOI Position: 7 
c:\canberra\NDA2k\Data\00000209_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 12/23/2008 11:41:48 AM 

Elapsed Live Time: 100.58 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.095 +/ 0.0036 
SE-75 264.66 0.323 +/- 0.0066 
SE-75 279.54 0.348 +/ 0.0075 
SE-75 400.66 0.437 +/- 0.0115 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*.* spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/23/2008 11:43:50 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keVI Area Counts (keV) centroid Efficiency %Uncert. 

59.43 Y 76327 7500 1.12 120.69 2.660E-C06 1.25 
M 94.67 Y 12861 12701 1.53 191.12 7.993E-005 2.21 78.98 
m 98.68 Y 49568 17107 1.54 199.14 9.542E-005 1.82 
m 100.88 Y 7716 17320 1.54 203.53 1. 041E-C04 2.72 
m 103.32 Y 34397 13873 1.55 208.41 1.l39E-004 1. 80 
M 111. 05 Y 12421 7626 1.34 223.86 1. 446E-004 1. 30 88.64 
m 114.54 Y 10191 8684 1.34 230.82 1. 580E-004 1. 32 
m 116.61 y 9249 8115 1. 35 234.96 1.658E-004 1.33 
m 120.57 Y 2318 7306 1.35 242.88 1. B01E-004 1. 89 
m 122.85 Y 1034 7751 1.36 247.44 1.880E-004 3.12 
m 125.24 y 4682 7398 1. 36 252.20 1. 960E-004 1.48 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.26 Y 24289 6413 1. 37 260.25 2,086E-004 1.25 

M 144.22 Y 1426 4211 1.12 290,15 2.580E-004 13.93 

m 146.28 Y 1185 4725 1.12 294,26 2.649E-004 14 .40 

m 148.56 Y 3160 4704 1.12 298.81 2.721E-004 12.62 

M 161. 07 Y 1465 5153 1. 43 323.80 3.050E-004 15.85 

m 164.59 Y 1371 7637 1.43 330.84 3.123E-004 13.18 


171.38 Y 1063 4535 1. 09 344,42 3.241E-004 11,76 

179.20 Y 604 4795 1. 31 360.03 3.343E-004 21. 32 

189.26 Y 786 4725 1. 34 380.15 3.429E-004 16.37 

195.58 Y 742 4154 1.11 392.77 3.461E-004 15.88 


M 203.52 Y 5093 3835 1.13 408,63 3.480E-004 2.08 

m 207.98 Y 17081 3376 1.14 417.56 3,483E-004 1. 45 


243.34 Y 509 2311 0,93 488,21 3.359E-004 17.85 

255.40 Y 832 2094 1.18 512.31 3.283E-004 10.74 


M 263.90 Y 380 1749 1.22 529.29 3.224E-004 19.17 

m 267.39 Y 722 1808 1.23 536.27 3.203E-004 16.88 


297 .43 Y 239 3000 1. 09 596.29 2.980E-004 50.31 

M 311. 71 Y 948 1485 1.51 624.84 2.865E-004 4.87 

m 316.13 Y 161 1886 1.51 633.67 2.830E-004 20.29 

m 321. 00 Y 632 1693 1.52 643.40 2.793E-004 6.43 

m 323.41 Y 687 1803 1.52 648,22 2,774E-004 6.04 

M 332.68 Y 6015 1254 1.31 666.73 2.706E-004 1.84 

m 335.62 Y 2348 1192 1.31 672.61 2.68SE-004 2,68 

m 341.35 Y 623 1265 1.32 684.06 2.644E-004 6.04 

m 344.93 Y 5077 1219 1.32 691. 21 2.620E-004 1. 94 


368.21 Y 2103 1190 2.45 737.73 2.469E-004 4.06 

M 374.99 Y 13596 1049 1.28 751.28 2.429E-004 1. 48 

m 380.09 Y 2473 702 1.28 761. 4 7 2.399E-004 2.56 

m 382.65 Y 2291 609 1.29 766.60 2.385E-004 2,63 


392.83 Y 4696 577 1.56 786.92 2,329E-004 2.21 

413,62 Y 12297 371 1.43 828.47 2.219E-004 1.56 


M 422.47 Y 855 216 1.18 846.16 2.175E-004 4,30 

m 426.50 Y 214 246 1.19 854.21 2.155E-004 9.38 


451. 37 Y 1442 203 1.31 903.92 2.044E-004 3.62 

618,78 Y 122 59 1.19 1238.45 1.589E-004 15.89 


M 640,13 Y 63 26 1.26 1281.11 1.554E-004 24.16 

m 645.87 Y 71 46 1.27 1292,57 1. 545E-004 22.26 

m 652,56 Y 101 57 1.27 1305.96 1. 535E- 004 21. 09 


662.24 Y 635 60 1.39 1325,29 1.521E-004 5.04 

721. 94 Y 315 37 1.69 1444.59 1,444E-004 7.28 

769.07 Y 81 15 1.60 1538.78 1.394E-004 15.29 


2234,72 11980 63 1.12 4467.56 4.271E-005 1.55 


Reference Peak Correction factor (from 2234.4 keY peak) is 1,21 +/- 0.01 

Y Peak Identified by NID 
H _ First peak in a multiplet region 
m Other peak in a multiplet region 
F ; Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

Fit 

1.51 

2.43 

7.43 

0,59 

3.12 

3.70 

11.95 

2.28 

1. 39 




NID/MDA Report for SGSIOO 12/23/200S 11:43:51 AM Page 27 

************************ NID/MDA Results **.************************* 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 3.S03E-Q02 +/
~--

1. 8% < 3.336E-OOS < 1.61SE-01S 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.573E-002 +/ 2.0% < 2.450E-OOS < 4.065E-012 
Al-26 < 4.012E-002 +/ 15.5% < 3.B21E-OOS < 2.ll1E-OOG 
K-40 < 2.132E-001 +/ 5.0% < 2.030E-004 < 3.326E-002 

X Co··57 
Co-60 < 3.18SE-002 +/ 1.7% < 3.033E-005 < 2.793E-Oll 
Se-75 < 2.009E-OOl +/ 1. 9% < 1.913E-004 < 1.382E-Oll 
Kr-85 < 1.292E+OO1 +/ 3.1% < 1.230E-002 < 3.256E-008 
Sr-90 < 8.647E-002 +/ 2.1% < 8.235E-005 < 6.269E-01D 
Sb-125 < 2.266E-OOI +/ 2.3% < 2.159E-004 < 2.180E-OI0 
Ba-l33 < l.693E-001 +/ 1.7% < 1.612E-004 < 6.687E-010 
Cs-134 < 3.432E-002 +/ 1. 8% < 3.268E-00S < 2.619E-Oll 

X Ca-137 
X Eu-1S2 

Eu-154 < 7.347E-002 +/ 2.2% < 6.997E-005 < 2.7SSE-010 
Ho-166m < 3.S57E-002 +/ 2.2% < 3.387E-005 < 1.977E-OOS 
Bi-207 < 2.329E-002 +/ 1.9% < 2.2lSE-OOS < 4.239E-OIO 
Pb-2l0 < 5.6S0E+OO3 +/ 70.4% < S.409E+OOO < 7.3S3E-OOS 
Ra-226 < 8.630E-002 +/ 2.3% < 8.219E-OOS < 8.630E-OOB 
Ac-227 < 6.531E-001 +/ B.3% < 6.220E-Q04 < 8.948E-Q09 
Th-230 < 3.280E+OO2 +/ 8.6% < 3.124E-001 < 1.607E-002 
Pa-231 < 3.93SE+OOO +/ 11.2% < 3.747E-003 < 8.223E-005 
Th-232 < 9.875E-002 +/ 2.4% < 9.40SE-005 < 8.8geE-001 
U-232 < 1. 614E 001 +/ 2.2% < 1.537E-004 < 7.474E-009 
U-233 < 2.4S7E+003 +/  2.9% < 2.368E+OOO < 2.536E-OOI 
Pa-234 < 9.472E-002 +/ 12.2% < 9.02lE-005 
Pa 234m < 1.4S2E+OO2 +/ 2.1% < 1. 383E-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.070E-00l +/ 2.6% < 1.972E-004 < 9.461E-002 
Np-237 1. 378E+OOO +/ 7.3% 1. 312E-003 1. 929E-003 
Pu-238 < 1.413E+004 +/ 2.8% < 1.346E+OOl < 8.166E-004 
U-238 < 1. 999E+OOO +/ 2.2% < 1.904E-003 < 5.877E+000 
Pu-239 l.168E+006 +/ 3.3% 1.113E+003 1.8S8E+OO1 
Pu-239B 8.289E+OO5 +/ 1.4% 7.894E+002 1. 318E+001 
U-239 < 3.S00E+004 +/ 8S.6% < 3.334E+001 
Pu-240 2.401E+OO5 +/ 14.1% 2.287E+002 1.045E+OOO 
Am-241 2.555E+005 +/ 4.8% 2.433E+002 7.357E-002 
Am-241B 
Pu-241 

1.327E+OO5 
1. 410E+006 

+/
+/

4.2% 
13.0% 

1.264E+OO2 
1.343E+OO3 

3.B21E-002 
1.356E-002 

Pu-241B 2.140E+OO6 +/ 2.9% 2.038E+OO3 2.059E-002 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+ODO < O.OOOE+OOO 
Am-243 < 7.208E-001 +/ 1.9% < 6.86SE-004 < 3.S68E-006 
Cm-243 < 7.435E-OOl +/ 3.4% < 7.081E-004 < 1. 427E-OOB 
Cm-244 < 2.667E+OO4 +/ 14.2% < 2.540E+OO1 < 3.254E-004 
Cm-245 
Cm-247 

< 
< 

l.288E+OOO 
1.103E-001 

+/
+/

7.7% 
8.5% 

< 
< 

1.227E-003 
1.0S1E-004 

< 
< 

7.407E-006 
1.180E-D03 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


Cf 249 < 1.301E-001 +/ 3.5% < 1.239E-004 < 3.149E-OOS 
Cf-251 < 7.295E-001 +/- 5.7% < 6.948E-004 < 4.560E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 

* • Nuclide was manually edited 

< MDA 


@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.86E+001 +- 6.21E-001 9.77E+OOO + 1.48E-001 

Beta: 1.37E+002 +- 7.S0E+OOO Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
--~---

129.30 6.61E+OOO +- 2.4SE-001 
203.55 9.21E+OOO +- 2. B2E-OOl 
375.05 1.29E+OOl +- 3.22E-OOl 
413.71 1.35E+001 +- 3.67E-001 
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• I-r---------------- --- -------- -------- --- -------- ------------ ----I 
1 Segment 8 Results i 
1----------- --- -------- --- -------- ---- --- --- ---- --- --- --- --I 
Segment: 8 Detector: DETOI position: 8 
C:\Canberra\NDA2k\Data\00000209_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P008_S008 

Acquisition Start: 12/23/2008 11:45:59 AM 
Elapsed Live Time: 113,12 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.380 +/- 0.0065 
SE-75 264.66 0.527 +1 0.0080 
SE-75 279.54 0.541 +1- 0.0095 
SE-75 400.66 0.585 +/- 0.0126 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/23/2008 11:48:01 AM 
Peak Analysis From Channel: BO to Channel: 8192 
peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.45 Y 22105 3276 1.11 120.74 9.378E-005 1.37 
M 94.72 Y 3756 6609 1. 52 191.23 2.327E-004 3.72 19.00 
m 98.70 Y 13947 9567 1. 52 199.18 2.456E-004 2.77 
m 100.85 Y 2171 9596 1. 53 203.48 2.S23E-004 4.73 
m 103.32 Y 9008 7746 1. 53 208.40 2.596E-004 2.78 
M 111.13 Y 3444 4510 1.54 224.01 2.807E-004 2.34 5.06 
m 114.51 Y 2573 7851 1. 55 230.76 2.B89E-004 3.08 
m 116.53 Y 2492 7202 1.55 234.80 2.935E-004 3.11 
M 125.30 Y 1005 2951 1. 03 252.33 3 .114E- 004 5.08 6.04 
m 129.32 Y 6399 2973 1. 04 260.37 3.184E-004 1.80 
M 144.32 Y 473 2018 1. 07 290.33 3.411E-004 17.70 1. 35 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 146.34 Y 404 2772 1. 07 294.37 3.438E-004 17.62 
m 148.60 Y 950 2766 1. 08 298.89 3.467E-004 14.68 

171.32 Y 319 2269 1. 04 344.29 3.661E-004 24.11 
M 203.54 Y 1303 1582 1.12 408.68 3.728E-004 3.67 3.66 
m 208.00 y 4742 1498 1.12 417.60 3.724E-004 1.92 

255.37 Y 183 90B 1.16 512.25 3.562E-004 26.86 
267.51 Y 81 768 1.32 536.52 3.500E-004 53.13 
297.54 Y 97 840 0.93 596.51 3.318E-004 49.06 
311.62 Y 272 847 1.16 624.66 3.224E-004 18.78 

M 332.71 Y 1493 632 1.29 666.S0 3.066E-004 6.73 2.69 
m 335.72 Y 609 610 1. 30 672.80 3.067E-004 7.80 
m 341. 46 Y 135 592 1. 30 684.29 3.030E-004 17.08 
m 344.96 Y 1379 575 1.31 691. 27 3.006E-004 6.68 
M 368.39 Y 40B 434 1.30 738.10 2.863E-004 6.26 4.20 
m 375.02 Y 3640 344 1. 31 751.34 2.824E-004 2.00 
m 380.12 Y 726 250 1.31 761. 53 2.794E-004 4.17 
m 382.63 Y 601 224 1. 32 766.55 2.779E-004 4.58 

392.91 Y 1170 265 1. 43 787.10 2.721E-004 3.99 
413 . 63 Y 3230 106 1. 37 828.50 2.608E-004 2.20 
422.51 Y 200 123 1.47 846.25 2.562E-004 11. 61 
451. 36 Y 387 66 1. 37 903.69 2.422E-004 6.44 
662.30 Y 177 14 1.28 1325.40 1. nOE-004 8.57 
722.00 Y 73 8 1.68 1444.71 1.595E-004 13.77 

2234.74 11980 23 1.09 4467.62 1. 081E-004 1.46 

Reference Peak correction factor (from 2234.4 keV peak) is 1. 07 +/ - 0.01 

Y ; Peak Identified by NID 
M ; First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************.* 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 2.736E-002 +/- 1.8% < 2.606E-00S < 1. 26lE-OlS 
Pulser < O,OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 1.817E-002 +/- 1.9% < 1. 730E-00S < 2.870E-012 
Al-26 < 2.S50E-002 +/- 18.8% < 2,428E-005 < 1. 34lE-006 
K-40 < :l.OBlE-OOl +/- 5.3% < 1. 982E-004 < 3.246E-002 
Co-57 < 1. 667E-001 +/- 4.5% < L 587E-004 < 1.950E-Oll 
Co-60 < 3.265E-002 +/- 1.7% < 3.110E-005 < 2,864E-Oll 
Se-75 < 1.244E-001 +/- 1.S% < 1.184E-004 < 8.S56E-012 
Kr-85 < 6.S33E+OOO +/- 3.0% < 6.222E-003 < 1. 646E-OOS 
Sr-90 < 3.474E-002 +1- 2.2% < 3.309E-OOS < 2.5l9E-010 
Sb-12S < 1. 336E-00l +/ - 1. 9% < 1. 272E-004 < 1.2S5E-010 
Ba-l33 < 1.060E-OOl +1- 1.6% < 1.0l0E-004 < 4.189E-OlO 
Cs-134 < 2.142E-002 +/- 1.8% < 2.040E-005 < 1.634E-Oll 

X 	 Cs 137 
Eu-1S2 < 1.l61E-OOl +/- 3.8% < 1.106E-004 < 6.52SE-010 
Eu-154 < S.187E-002 +1- 2.1% < 4.940E-005 < 1. 945E-010 
Ho-166m < 3.210E-002 +/ 2.4% < 3.057E-00S < 1. 785E-008 
Bi-207 < 2.489E-Q02 +1- 2.1% < 2.370E-OOS < 4.530E-010 
Pb-210 < 1. 545E+OOl +/- 259.0% < lA72E-002 < 2.009E-007 
Ra-226 < 5.270E-002 +/- 2.4% < 5.0l9E-OOS < 5.270E-OOS 
Ac-227 < 4.442E-OOl +/- 8.3% < 4.230E-004 < 6.085E-009 
Th-230 < 6.40BE+001 +/- 83.3% < 6.l03E-002 < 3.l40E-003 
Pa-23l < 2.577E+OOO +J - 11.2% < 2.454E-003 < 5.386E-00S 
Th-232 < 6.542E-002 +/ 2.3% < 6.231E-005 < 5.894E-00I 
U-232 < 8.702E-002 +J - 2.3% < 8.28SE-OOS < 4,029E-009 
U-233 < 1. 719E+003 +/- 3.0% < 1. 637E+OOO < 1. 7S3E-001 
Pa-234 < 1.239E-OOI +/- 12.2% < 1.lS0E-004 
Pa-234m < 1.500E+OO2 +1- 2.1% < 1.429E-00I 
U-234 < O.OOOE+OOO +1- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 1. 593E-OOI +1- 2.9% < 1.517E-004 < 7.27SE-002 
Np-237 3.529E-OOl +J - 26.3% 3.36lE-004 4.94lE-004 
Pu-238 < 1.028E+OO4 +J- 3.1% < 9,794E+OOO < S.944E-004 
U-238 < 2.l72E+OOO +1- 2.1% < 2.06SE-003 < 6.38SE+OOO 
Pu-239 3.024E+OOS +/- 3.5% 2,880E+OO2 4.80BE+OOO 
pU-239B 2.0BOE+005 +J - 2.3% 1.98lE+002 3.307E+00O 
U-239 < 4.865E+OOl +/- 308.3% < 4.634E-002 

X 	 Pu-240 
Am-241 S.9SSE+OO4 +/ 7.7% 5.67lE+OOl 1. 715E-002 
Am-24lB 4.122E+004 +/- 11. 2% 3.926E+001 1.187E-002 
Pu-24l 3.327E+00S +/- 15.0% 3.l69E+002 3.201E-003 
Pu-241B 5.490E+00S +/- 3.2% 5.229E+OO2 5.281E-003 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am--243 < 3.376E-001 +J- 57.8% < 3.216E-004 < 1. 671E-006 
Cm-243 < 5.225E-00I +/- 3.3% < 4,976E-004 < 1. 003E-008 
Cm-244 < 2.685E+004 +1- 14.2% < 2.5S7E+00I < 3.27SE-004 
Cm-24S < 9.668E-00I +/- 7.8% < 9.207E-004 < 5.559E-006 
Cm-247 < S.96SE-002 +1- 8.5% < 5.681E-005 < 6.382E-004 
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, . 

Nuclide Total Activity %Error Concentration Mass 


(uCi) (uCi/g) 
 9 

Cf -249 < 7.467E-002 +/ 3.4% < 7.111E-005 < 1. 807E- 008 
Cf-251 < 5.326E-001 +/ 5.8% < 5. 072E-004 < 3.329E-007 

? Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.81E+000 +- 1.67£-001 1.86£+000 +- 3.36£-002 

Beta: 1.82£+002 +- 8.09£+000 Alpha: 1.00£+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1. 14E+OOO +- 4.50E-002 
203.55 2.20E+000 +- 9.54E-002 
375.05 2.97E+000 +- 7.99E-002 
413.71 3.02£+000 +- 8.90£-002 
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• 1·--------------------------------------- --------- --------------------1
i Segment 9 Results I 
1------- --------- --------- ----- ------------ --------------- -----1 
Segment: 9 Detector: DET01 position: 9 
C:\Canberra\NDA2k\Data\00000209_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 12/23/2008 11:50:11 AM 
Elapsed Live Time: 117.61 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description~ 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.384 +/- 0.0064 
SE-75 264.66 0.528 +/- 0.0079 
SE-75 279.54 0.536 +/- 0.0091 
SE-75 400.66 0.568 +/ 0.0119 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/23/2008 11:52:12 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 10 Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.41 y 2908 1257 1. 30 120.67 1.331E-005 2.83 
M 98.82 Y 577 3559 1. 29 199.42 1.901E-004 8.23 1.85 
m 103.19 Y 377 3736 1. 30 208.16 2.12SE-004 10.62 

129.35 Y 129 1102 1. 04 260.42 3.147E-004 37.48 
208.09 Y 106 595 1.22 417.76 3.828E-004 35.87 
374.86 Y 73 133 1. 09 751. 02 2.842E-004 28.32 
413.60 Y 112 17 1.48 828.44 2.655E-004 11. 22 

2234.75 11980 6 1. 08 4467.62 5.235E-005 1.43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

Y Peak Identified by NID 
M ; First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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• 
************************ NID/MDA Results **************************** 

Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
9 

X 

n on Fe 
Pulser 
Na-22 
Al-26 
K-40 
CO-S7 
Co-60 
Se-7S 
Kr-8S 
Sr-90 
Sh-12S 
Ba-l33 
Cs-134 
Cs-137 
Eu-IS2 
Eu-154 
Ho-166m 
Bi-207 
ph-Z10 
Ra-226 
Ac-227 
Th-230 
Pa-231 
Th-232 
U-232 
U-233 
Pa-234 
Pa-234m 
U-234 
U-23S 
Np-237 
Pu-238 
U-Z38 
Pu-239 
Pu-239B 
U-239 
Pu-240 
Am-241 
Am-241B 
PU-241 
Pu-241B 
Pu-242 
Am-243 
Cm-243 
Cm-244 
Cm-24S 
Cm-247 

<; 

<: 

<; 

<: 

<; 

<; 

<: 

<; 

<; 

< 
<; 

<; 

<; 

<; 

<: 
<; 

<; 

<: 

<; 

<; 

< 
<; 

< 
<; 

< 
<; 

< 
<; 

<; 

< 
<; 

< 
< 

< 
<; 

< 

< 
< 
< 
< 
< 
< 

2.260E-002 
O.OOOE+OOO 
2.0S3E-002 
3.234E-002 
3.20SE-OOI 
I.BOE-001 
1. 899E-002 
8.13SE-002 
4.463E+00O 
2.60SE-002 
6.3l9E-002 
6.907E-002 
1.027E-002 
Z.608E-OOZ 
1.OS2E-00l 
5.949E-002 
2.73SE-002 
1.784E-002 
4.180E+002 
4.374E-002 
2.680E-OOI 
1.400E+002 
1.809E+OOO 
S .449E-002 
S.449E-002 
1. 010E+OO3 
7.601E-002 
1.52SE+002 
O.OOOE+OOO 
1.009E-OOl 
1.299E-OOI 
7.130E+OO3 
2.333E+OOO 
1.097E+OO4 
3.87SE+003 
2.924E+OO3 

1.371E+002 
2.342E+003 
3.S22E+004 
1.199E+004 
O.OOOE+OOO 
3.497E-001 
3.607E-OOI 
1.774E+OO4 
6.287E-00I 
2.780E-002 

+/
+/
+/ 
+/
+/
+/
+/
+/
+/
+1
+/
+/ 
+/
+1 
+/
+/
+/
+/
+/
+/
+/
+/
+/
+/ 
+/
+/
+/
+/
+1
+/
+1
+/
+/
+/
+/
+/

+/
+/
+/
+/
+/
+/
+/
+/
+/
+1

1.9% 
0.0% 
1.9% 

19.6% 
S.3% 
4.S% 
1.7% 
2.3% 
3.2% 
2.3% 
2.6% 
1.8% 
1.9% 
2.3% 
1.8% 
2.1% 
2.3% 
2.4% 

311.1% 
2.6% 
8.S% 
9.1% 

11.3% 
2.5% 
2.S% 
4.1% 

12.2% 
2.1% 
0.0% 
4.1% 
2.2% 
4.3% 
2.1% 

24.7% 
18.9% 

370.1% 

lS3.6% 
13.7% 

4.3% 
36.0% 

0.0% 
2.2% 
3.6% 

14.2% 
8.4% 
8.S\ 

<; 

<; 

<: 

<; 

<; 

<; 

<; 

< 
<; 

<; 

<; 

<; 

<; 

<; 

<; 

< 
< 
<; 

< 
<: 

<; 

<; 

< 
<; 

< 
<; 

< 
< 
<; 

<; 

<; 

<; 

< 

< 
< 

<; 

<; 

< 
< 
<; 

< 
< 

2.1S2E-OOS 
O.OOOE+OOO 
1.984E-OOS 
3.0S0E-OOS 
3.0SSE-004 
1.076E-004 
1.S0SE-OOS 
7.747E-00S 
4.2S0E-003 
2.484E-OOS 
6.0I8E-OOS 
6.S78E-OOS 
9.7SlE-006 
2.484E-005 
1.OO2E-004 
S.66SE-005 
2.60SE-00S 
1. 699E-OOS 
3.981E-00I 
4.166E-005 
2.S53E-004 
1. 334E-OOI 
1.722E-003 
S.189E-OOS 
S.189E-005 
9.620E-OOl 
7.240E-OOS 
1.452E-001 
O.OOOE+OOO 
9.608E-00S 
l.Z37E-004 
6.791E+OOO 
2.221E-003 
1.04SE+OOI 
3.691E+OOO 
2.784E+OOO 

1. 306E-OOI 
2.230E+000 
3.3S4E+OOl 
1.l42E+00l 
O.OOOE+OOO 
3.331E-004 
3.436E-004 
1.689E+00l 
5.988E-004 
2.647E-OOS 

<; 

<: 

<; 

<: 

<: 

<; 

<: 

<; 

<; 

<; 

<; 

<; 

<; 

<; 

<; 

<; 

<; 

<; 

<: 

<; 

< 
<; 

< 
< 
<; 

<; 

< 
< 
< 
< 

< 

< 

<; 

< 
< 
< 
< 
< 

1.042E-01S 

3.292E-012 
1.701E-006 
S.OOSE-002 
1. 322E-011 
1.665E-Oll 
S.S97E-012 
1.l2SE-008 
1. 891E-OIO 
6.079E-Oll 
2.728E-OI0 
7.836E-OI2 
2.973E-OI0 
S.913E-OIO 
2.23IE-OIO 
1.52IE-008 
3.246E-OI0 
S.434E-006 
4.3 74E- OOS 
3.672E-009 
6.862E-003 
3.780E-OOS 
4.909E-00I 
2.S23E-009 
1.030E-00I 

O.OOOE+OOO 
4.G10E-002 
1.819E-004 
4.121E-004 
6.8SSE+000 
1.744E-001 
6.l61E-002 

3.948E-OOS 
6.744E-004 
3.388E-004 
1.1S3E-004 
O.OOOE+OOO 
1. 731E-006 
6.926E-009 
2.164E-004 
3.6ISE-006 
2.974E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uci) (ucl/g) g 


Cf-249 < 4.030E-002 +/ 3.5% < 3.636E-OOS < 9.753E-009 
Cf-251 < 3.40SE-00l +/- 6.6% < 3.245E-004 < 2.130E-007 

? Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis

* Nuclide was manually edited 
< _ MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 1.74E-001 +- 4.30E-002 5.28E-002 + 6.4SE-003 


Beta: 2.6SE+002 +- 7.66E+00l Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 3 


Energy Mass (g) 


129.30 2.33E-002 +- 6.77E-003 
375.05 5.90E-002 +- 1.66E-002 
413.71 1. 03E-001 +- 1.17E- 002 
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... l~-------------- --------- --------
Segment 10 Results 

i--- -- -

Segment: 10 Detector: DETOI position: 10 
C:\Canberra\NDA2k\Data\00000209_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_POI0_S010 

Acquisition Start: 12/23/2008 11:54:22 AM 
Elapsed Live Time: 118.20 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

8E-75 136.00 0.329 +/ 0.0056 
SE-75 264.66 0.494 +/ - 0.0074 
SE-75 279.54 0.499 +/- 0.0085 
SE·75 400.66 0.548 +/- 0.0115 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/23/2008 11:56:24 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.50 Y 1157 754 1. 22 120.84 5.801E-006 4.75 
2234.74 11980 13 1.08 4467.61 5.144E-00S 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y ~ Peak Identified by NID 
M First peak in a mUltiplet region~ 

m = Other peak in a multiplet region 
F Fitted singlet~ 

? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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• 
************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.30SE-002 +/ 1. 9% < 2.198E-005 < 1. 064E-015 
pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 1.356E-002 +/ 1. 9% < 1.291E-005 < 2.142E-012 
Al-26 < 1. 9248-002 +/ 19.8% < 1.833E-005 < 1. 012E-006 
K-40 < 5.176E-002 +/  5.3% < 4.929E-005 < S.074E-003 
Co-57 < 9.298E-002 +/ 4.6% < S.856E-005 < 1. OSSE-Oll 
Co-60 < 1.627E-002 +/ 1.7% < 1. 549E-005 < 1.427E-011 
Se-75 < 6.220E-002 +/ 2.2% < 5.923E-005 < 4.279E-012 
Kr-S5 < 4.222E+OOO +/ 3.3% < 4.021E-003 < 1.064E-00S 
Sr-90 < 1. 704E- 002 +/ 2.4% < 1.623E-005 < 1.235E-010 
Sb-125 < 5.279E-002 +/ 2.2% < 5.028E-005 < 5.079E-Oll 
Ba-133 < 4.1S9E-002 +/ 1.8% < 3.989E-005 < 1.655E-010 
Cs-134 < 1.369E-002 +/ 2.5% < 1. 304E 005 < 1. 044E-Oll 
Cs-137 < 1.704E-002 +/ 2.4% < 1. 623E-005 < 1.942E-010 
Eu-152 < 9.931E-002 +/ 1.9% < 9.458E-005 < 5.5S1E-01O 
Eu-154 < 3.2788-002 +/ 2.0% < 3.122E-005 < 1.229E-010 
Ho-166m < 2.252E-002 +/ 2.4% < 2.144E-005 < 1.2S2E-008 
Bi-207 < 1.5l3E-002 +/ 2.4% < 1.441E-005 < 2.754E-010 
Pb-210 
Ra-226 
Ac-227 

< 
< 
< 

8.206E+002 
2.257E-002 
1. 988E-001 

+/
+/
+/

308.2% 
2.n 
8.5% 

< 
< 
< 

7.815E·001 
2.150E-005 
1. 893E-004 

< 
< 
< 

1.067E-005 
2.257E-008 
2.723E-009 

Th-230 
Pa-231 

< 
< 

1.060E+002 
1.260E+000 

+/
+/

9.0% 
11. 3% 

< 
< 

1. 010E-001 
1. 200E-003 

< 
< 

5.194E-003 
2.634E-005 

Th-232 < 6.160E-002 +/ 2.6% < 5.867E-005 < 5.550E-00I 
U-232 " 6.160E-002 +/ - 2.6% < 5.867E-005 < 2.852E-009 
U-233 < 7.S67E+002 +/ 4.0% < 7.206E-001 < 7.718E-002 
Pa-234 < 9.808E-002 +/ 12.2% < 9.341E-005 
Pa-234m < 1.119E+002 +/ 2.1% < 1.066E-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 " 7.022E-002 +/ 3.9% < 6.688E-005 < 3.2098-002 
Np-237 < 9.643E-002 +/ 2.2% < 9.1S4E-005 < 1.350E-004 
Pu-238 < 5.180E+003 +/ 4.2% < 4.933E+000 " 2.994E-004 
U-238 < 1.409E+OOO +/ 2.2% < 1. 342E-003 < 4.142E+000 
Pu-239 < 9.920E+002 +/ 3.7% < 9.447E-001 < 1. 577E-002 
Pu-239B < 3.600E+003 +/ 18.8% < 3.428E+000 < 5.723E-002 
U-239 < 6.018E+003 +/ - 366.8% < 5.731E+000 
Pu-240 < 2.058E+003 +/ 13.3% < 1.960E+000 < 8.952E-003 
Am-241 1.251E+002 +/ 151.4% 1.192E-001 3.604E-005 
Am-241B < 7.738E+002 +/ 14.4% < 7.369E-001 < 2.228E-004 
Pu-241 < 2.630E+004 +/ 4.2% < 2.505E+001 < 2.530E-004 
Pu-241B < 7.263E+003 +/ 3.4% < 6.917E+000 < 6.987E-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.560E-001 +/ 2.2% < 2.438E-004 < 1.267E-006 
Cm-243 < 2.641E-001 +/ 3.5% < 2.515E-004 < 5.070E-009 
Cm-244 < 2.343E+004 +/ 14.1% < 2.231E+001 < 2.858E-004 
Cm-245 < 4.442E-001 +/  8.3% < 4.231E-004 < 2.554E-006 
Cm-247 < 2.299E-002 +/ 8.5% < 2.189E-005 < 2.459E-004 
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• Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

Cf-249 <: 3.083E-002 +/ 3.5% <: 2.936E-00S <: 7.461E-009 
Cf-251 <: 2.442E-001 +/ 6.5% <: 2.326E-004 <: 1. 526E- 007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* = Nuclide was manually edited 
<: = MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 

There are not enough peaks to do the calculation 


Absorption correction model: FULL 
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i.- -- --- --------------- ---------------------- --------- ------------1• 
1___________________ ___~=~m=~t_::_~::~:t:_ ------ -- _______________ 1 

Segment: 11 Detector: DETOI position, 11 
C:\Canberra\NDA2k\Data\00000209_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P011_S011 

Acquisition Start: 12/23/2008 11,58,34 AM 
Elapsed Live Time: 118.51 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description, 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.246 +/- 0.0044 
SE-75 264.66 0.339 +/- 0.0053 
SE-75 279.54 0.348 +/- 0.0064 
SE-75 400.66 0.377 +/- 0.0088 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/23/2008 12:00:36 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.49 Y 497 532 1. 21 120.83 5.232E-006 8.29 
2234.76 11980 o 1. 07 4467.64 2.642E-005 1. 42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/ 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region~ 

m Other peak in a multiplet region 
F Fitted singlet 
? ~ Adjacent peak noted 

Errors quoted at 1.000 sigma 



NID/MDA Report for SGSlOO 12/23/2008 12:00:37 PM Page 40 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2. 273E- 002 +/ 1.8% < 2.16SE-00S < 1. 048E-OlS 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 1.436E-002 +/ 2.0% < 1.368E-00S < 2.270E-OI2 
Al-26 < 4.043E-002 +/ 15.1% < 3.850E-00S < 2.127E-006 
K-40 < 2.69SE-OOl +/ 5.0% < 2.S67E-004 < 4.20SE-002 
Co-57 < 7.B3SE-002 +/ 3.4% < 7.462E-OOS < 9.167E-012 
Co-60 < 2.6SlE-002 +/ 1.7% < 2.S2SE-005 < 2.325E-Oll 
Se-7S < 6.263E-002 +/ 1. 8% < 5.964E-OOS < 4.309E-012 
Kr-8S < 4.49SE+OOO +/ 3.0% < 4.2BlE-003 < 1.133E-OOB 
Sr-90 < 2.2B9E-002 +/ 1. 9% < 2.lBOE-OOS < 1. 660E-OlO 
Sb-125 < 4.4S7E-002 +/ 2.1% < 4.24SE-OOS < 4.2B8E-Oll 
Ba-l33 
Cs-134 

< 
< 

3.S0lE-002 
9.S02E-003 

+/
+/

1. 7% 
1.9% 

< 
< 

3.33SE-OOS 
9.049E-006 

< 
< 

1.383E-OlO 
7.2S0E-012 

Cs-137 < 2.289E-002 +/ 1. 9% < 2.lBOE-00S < 2.609E-OlO 
Eu-lS2 < 2.B93E-002 +/ 3.7% < 2.75SE-OOS < 1.626E-OIO 
Eu-lS4 
Ho-166m 

< 
< 

4.10lE-002 
2.0l0E-002 

+/
+/

2.2% 
2.2% 

< 
< 

3.906E-OOS 
1.9lSE-OOS 

< 
< 

1.S38E-OIO 
1.l1BE-OOB 

Bi-207 < 1.16BE-002 +/ 2.0% < 1.1l2E-005 < 2.125E-OI0 
Pb-2l0 < 9.436E+002 +/ 53.0% < 8.9B7E-OOI < 1.227E-005 
Ra-226 
Ac-227 

< 
< 

2.8SBE-002 
1.986E-001 

+/ 
+1

2.2% 
B.3% 

< 
< 

2.722E-005 
1. 892E-004 

< 
< 

2.8SBE-OOB 
2.72lE-009 

Th-230 < 9.451E+001 +1 8.6% < 9.00IE-002 < 4. 631E- 003 
Pa-23l 
Th-232 

< 
< 

1.137E+OOO 
5.560E-002 

+/
+1

11.2% 
2.1% 

< 
< 

l.OB3E-003 
5.295E-005 

< 
< 

2.376E-OOS 
5.009E-OOl 

U-232 < S.560E-002 +1 2.1% < 5.29SE-005 < 2.574E-009 
U-233 < 6.981E+002 +1 2.7% < 6.649E-001 < 7.l21E-002 
Pa-234 < 1. 05SE-OOl +1 11.5% < 1.00SE-004 
Pa-234m < 1. 444E+002 +/ 2.1% < 1.376E-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 
Np-237 

< 
< 

6.636E-002 
8.689E-002 

+/
+1

2.5% 
1.9% 

< 
< 

6.320E-005 
B.276E-005 

< 
< 

3.033E-002 
1. 2l7E-004 

Pu-23B < 4.654E+003 +1 2.6% < 4.433E+000 < 2.690E-004 
U-23B < 1.932E+00O +1 2.2% < 1. 840E-003 < 5.681E+OOO 
Pu-239 < 9.13SE+002 +1 3.1% < 8.703E-001 < 1. 453E-Q02 
Pu-239B < 2.697E+003 +1 5.3% < 2.568E+OOO < 4.2B7E-002 
U-239 < 9.23lE+003 +/ 65.1% < 8.791E+OOO 
Pu-240 < 1.656E+OO3 +1 4.7% < 1.577E+00O < 7.202E-003 
Am-241 5.96lE+OOl +1 24.7% 5.677E-002 1. 7l7E-005 
Am-24lB < 6.362E+OO2 +1 4.9% < 6.059E-001 < 1.832E-004 
Pu-241 < 2.496E+004 +/ 2.B% < 2.377E+OOl < 2.401E-004 
Pu-24lB 
Pu-242 

< 
< 

6.870E+OO3 
O.OOOE+OOO 

+/
+1

2.4% 
0.0% 

< 
< 

6.543E+00O 
O.OOOE+OOO 

< 
< 

6.609E-005 
O.OOOE+OOO 

Am-243 < 2.46lE-001 +1 1. 8% < 2.344E-004 < 1. 2l8E-006 
Cm-243 < 2.S39E-OOl +1 3.3% < 2.418E-004 < 4.874E-009 
Cm-244 
Cm-245 

< 
< 

1. 541E+004 
4.270E-001 

+/
+1

14.1% 
7.7% 

< 
< 

1.46BE+OOI 
4.067E-004 

< 
< 

1.8S0E-004 
2.455E-006 

Cm-247 < 2.150E-002 +/ B.5% < 2.047E-005 < 2.300E-004 
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Nuclide Total Activity 
(uCi) 

tError Concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 
< 

2.207E-002 
2.3S1E-001 

+/
+/

3.5% 
5.6% 

< 
< 

2.102E-005 
2.26SE-004 

< 
< 

5.341&-009 
1. 488&- 007 

? 
X 
* 
< 

@ 

= 

= 

Nuclide is part of an undetermined solution 
Nuclide rejected by the interference analysis 
Nuclide was manually edited 
MDA 

Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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10-- -- --- --------- -- ---------------- ------ --------- -- ---I 
1 Segment 12 Results ------ ------ --II ------ ------ -- --- ---------------------- --- -- -

Segment: 12 Detector: DETOI posidon: 12 
C:\Canberra\NDA2k\Data\00000209_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P012_S012 

Acquisition Start: 12/23/2006 12:02:45 PM 

Elapsed Live Time: 118.75 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.S zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 
_._-

SE-75 136.00 0.101 +/ 0.0023 
SE-75 264.66 0.159 +/- 0.0028 
SE-75 279.54 0.165 +/- 0.0036 
SE-75 400.66 0.222 +/- 0.0061 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis performed on: 12/23/2008 12:04:47 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FI'IHM peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.58 Y 208 380 0.95 121.00 1.283E-004 15.47 
2234.75 11980 5 1.07 4467.63 2.494E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y = Peak Identified by NID 
M -First peak in a multiplet region 
m Other peak in a multiplet region 
F - Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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. 

************************ NID/MDA Results **************************** 

Nuclide Total Activity -%-Error Concentration Mass 
(uCi) (uCi/g) 9 

n on Fe < 1. 6S8E-002 +1 1.9% " 1. S79E-00S " 7.64SE-016 
Pulser 
Na-22 " 

" 
O.OOOE.OOO 
1.695E-002 

+/
+1

0.0% 
2.0% " O.OOOE+OOO 

" 1.614E-00S " 2.678E-012 
Al-26 " 2.566E-002 +1 16.0% " 2.444E-00S " 1. 3S0E- 006 
K-40 " 2.S03E-00I +/ - S.H " 2.384E-004 " 3.90SE-002 
Co-57 " 6.368E-002 +1 4.0% " 6.064E-00S " 7.4S0E-012 
Co-60 " 2.33SE-002 +/  1. 7% " 2.224E-00S " 2.048E-Oll 
Se-75 " 5.904E-002 +/ - 2.5% " 5.623E-005 " 4.062E-012 
Kr-8S " 4.SS6E+OOO +1 3.3% " 4.339E-003 " 1.148E-008 
Sr-90 " l.S37E-002 +/ 2.2% " 1.464E-00S " 1.114E-OI0 
Sb-125 
Ba-133 " 4.198E-002 

" 2.660E-002 
+/ -
+1

2.4% 
2.0% " 3.998E-00S 

" 2.S34E-005 " 4.038E-Oll 

" 1.051E-OI0 
Cs-134 < 1.262E-002 +/  1.9% " 1.202E-OOS " 9.626E-OI2 
Cs-137 " 1.537E-002 +/ 2.2% " 1.464E-OOS " 1. 7S2E-OI0 
Eu-lS2 
Eu-lS4 " 7.S43E-002 

< 4.837E-002 
+/
+1

2.7% 
2.2% " 7.184E-005 

" 4.607E-005 " 4.239E-OIO 

" 1. 8HE-OIO 
Ho-166m " 2.S11E-002 +1 2.4% " 2.392E-00S " 1.396E-00B 
Bi-207 " 1.270E-002 +/  2.3% " 1. 210E-00S " 2.31lE-OlO 
Pb-210 " 1.OnE+OOO +1 39.2% " 1.040E-003 " 1.420E-008 
Ra-226 " 2.64BE-002 +/  2.S% " 2.522E-00S " 2.64BE-OOa 
Ac-227 " 1. 676E-OOI +/ 6.5% " 1.596E-004 " 2.296E-009 
Th-230 " 1.S27E+OOl +1  13.8% " 1.4S4E-002 " 7.483E-004 
Pa-231 <: 9.686E-001 +1 11.3% " 9.22SE-004 " 2.024E-OOS 
Th-232 <: 2.17SE-002 +1  2.5% " 2.07lE-005 " 1. 9S9E-OOI 
U-232 
U-233 " < 

2.17SE-002 +/
7.186E+Q02 +1

2.5% 
2.2% " 2.07lE-OOS 

" 6.843E-00I 
< 

" 
1. 007E-009 
7.329E-002 

Pa-234 " 9.771E-002 +/ 11.6% <: 9.306E-OOS 
Pa-234m 
U-234 
U-235 

" 9.620E+OOI 

" O.OOOE+OOO 

" 6.680E-002 

+/
+1 
+/

2.1% 
0.0% 
3.n 

" 
" 
" 

9.162E-002 
O.OOOE+OOO 
6.362E-00S " 

" 
O.OOOE+OOO 
3.053E-002 

Np-237 " 6.S0lE-002 +/ 2.3% " 6.478E-00S " 9.S22E-00S 
pu-238 " 4.S24E+OO3 +/ 3.1% " 4.S94E+OOO " 2.788E-004 
U-238 " 1.817E+OOO +/ 2.1% " 1.731E-003 " 5.343E+OOO 
Pu-239 " 8.184E+002 +/ 3.7t " 7.794E-OOl " 1. 301E-002 
pu-239B <: 1.392E+003 +/ 6.3% " 1.326E+OOO " 2.213E-002 
U-239 <: 3.S44E+00O +/ - 49.2% " 3.37SE-003 
Pu-240 
Am-241 " 1.040E+OO3 

1.017E+OOO 
+/
+1 

5.6% 
22.7% " 9.902E-00l 

9.689E-004 " 4.S23E-003 
2.930E-007 

Am-241B " 3.S25E+OO2 +/ S.8% < 3.643E-OOI " 1.102E-004 
Pu-241 " 2.469E+004 +1  3.3% < 2.3S2E+00I " 2.37SE-004 
Pu-241B " 7.206E+003 +/ 3.2% " 6.863E+OOO <: 6.933E-OOS 
Pu-242 
Am-243 " 

" 
O.OOOE+OOO 
9.911E-002 

+/
+1 

0.0% 
9.3% " 

" 
0.0001>+000 
9.439E-OOS " O.OOOE+OOO 

" 4.906E-007 
Cm-243 " 2.0B4E-OOI +1 3.7% " 1.98SE-004 " 4.002E-009 
Cm-244 " 1.S3SE+004 +1  14.1% " 1.462E+OOl " 1.873E-004 
cm-245 " 4.389E-OOI +1 7.9% <: 4.180E-004 <: 2.S24E-006 
Cm-247 " 1.517E-002 +1  8.6% " 1.44SE-OOS " 1. 623E-004 
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Nuclide Total Activity 
(uCi) 

tError Concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 
< 

1.749E-002 
2.367E-001 

+/
+/

3.6% 
5.9% 

< 
< 

1.666E-005 
2.254E-004 

< 
< 

4.233E-009 
1. 479E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis
• = Nuclide was manually edited 
< ; MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



Segment Results Report for 8GSI00 12/23/2008 12:09:00 PM Page 45 

I~---------------------------------- --- ---- ----------------- --------1 
1 Segment 13 Results 
I ------------- -------- ---------------------- ------------ ---- ------1 

Segment: 13 Detector: DETOI position: 13 
C:\Canberra\NDA2k\Data\00000209_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P013_S013 

Acquisition Start: 12/23/2008 12:06:57 PM 

Elapsed Live Time: 118.95 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.398 +/- 0.0064 
SE-75 264.66 0.471 +/ - 0.0071 
SE-75 279.54 0.471 +/- 0.0080 
SE-75 400.66 0.516 +/- 0.0110 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on, 12/23/2008 12:08:59 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity, 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keVl Area Counts (kevl centroid Efficiency %Uncert. 

59.44 Y 70 238 0.90 120.73 1.830E-004 33.46 
2234.79 11980 8 1.08 4467.71 7.017E-00S 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m • Other peak in a multiplet region 
F = Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.287E-002 +1 1.B% < 2.178E-OOS < 1. 054E-015 
Pulser 
Na-22 

< 
< 

O.OOOE+OOO 
2.0IlE-002 

+/
+/

0.0% 
2.0% 

< 
< 

O.OOOE+OOO 
1.91SE-OOS < 3.177E-012 

Al-26 < 2.232E-002 +1 14.9% < 2.126E-OOS < 1.174E-006 
K-40 < 2.074E-001 +1 4.9% < 1.975E-004 < 3.235E-002 
Co-57 < 5.445E-002 +/ 3.5% < 5.186B-OOS < 6.371E-012 
Co-60 < 2.93SE-002 +1 1.7% < 2.795E-OOS < 2. S74E-Oll 
Se-75 < 4.982E-002 +1 1.9% < 4.74SE-00S < 3.42BE-012 
Kr-8S < 4.624E+OOO +/ 3.1% < 4.404E-003 < 1.16SE-008 
Sr-90 < 1.186E-002 +1 1.9% < 1.129E-OOS < 8.S96E-Oll 
Sb-12S < 3.162E-002 +/ 2.1% < 3.011E-00S < 3.042E-Oll 
Sa-l33 < 2.108E-002 +/ 1.7% < 2.00BE-00S < 8.328B-Oll 
Cs-134 < 9.489E-003 +1 2.0% < 9.037E-006 < 7.240E-012 
Cs-137 < 1.186E-002 +/ 1.9% < 1. 129E-OOS < 1.352E-OI0 
Eu-1S2 < 5.729E-002 +1 2.5% < 5.456E-005 < 3.219E-OI0 
Eu-154 < 5.740E-002 +1 2.2% < 5.467E-00S < 2.153E-010 
Ho-166m < 2.422E-002 +/ 2.3% < 2.30GE-OOS < 1. 346E-OOB 
Bi-207 < 1.359E-002 +1 2.0% < 1.294E-005 < 2.473E-010 
pb-2I0 < 1.S60E+OOO +/ 36.7% < 1.486B-003 < 2.02BE-00S 
Ra-226 < 3.273E-002 +/ 2.2% < 3.117E-005 < 3.273E-OOB 
Ac-227 < 1. 73BE-OOl +/ 8.3% < 1.65SE-004 < 2.381E-009 
Th-230 < 1.456E+OOl +/  13.0% < 1.387E-002 < 7.I36E-004 
Pa-231 < 7.6S8E-001 +/ 11.2% < 7.294E-004 < 1.60lE-OOS 
Th-232 < 4.764E-002 +/ 2.2% < 4.S37E-00S < 4.292E-OOI 
U-232 < 4.764E-002 +1 2.2% < 4.S37E-005 < 2.206E-009 
U-233 < 5.902E+002 +/ 2.7% < S.621E-00I < 6.020E-002 
Pa-234 < 6. 414E- 002 +/ - 12.2% < 6.10BE-OOS 
Pa-234m < 1.918E+002 +/ 2.1% < I.S27E-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 5.3S0E-002 +/ 2.5% < 5.09SE-OOS < 2.44SE-002 
Np-237 < S.033E-002 +/ - 1.9% < 4.793E-005 < 7.046E-OOS 
Pu-238 < 4.139E+OO3 +/ - 2.6% < 3.942E+OOO < 2.393E-004 
U-238 < 1. 373E+OOO +/ 2.1% < 1.307E-003 < 4.035E+OOO 
Pu-239 < 6.901E+OO2 +/ - 3.2% < 6.S73E-OOl < 1. 097E-002 
Pu-239B < 1.120E+OO3 +/ 5.7% < 1.067E+OOO < 1. 781E-002 
U-239 < 6.479E+OOO +/ 45.8% < 6.170E-003 
Pu-240 < 8.30SE+002 +/ - 5.0% < 7.909E-OOl < 3.6I3E-003 
Am-241 2.381E-00l +/ 36.9% 2.273E-004 6.873E-008 
Am-24IB < 3.11BE+OO2 +/ - 5.3% < 2. 970E- 001 < 8.9alE-005 
Pu-241 < 2.08SE+004 +/ 2.8% < 1. 989E+OOI < 2.009E-004 
Pu-241B < 6.110E+003 +/ 2.5% < 5.819E+OOO < S.S7BE-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.233E-002 +1 8.4% < 8.794E-005 < 4.S71E-007 
Cm-243 < 2.04BE-OOI +/ 3 . 3'!< < 1.9S0E-004 < 3.932E-009 
Cm-244 < 1.39SE+OO4 +/ 14.1% < 1. 329E+OOI < 1.702E-004 
Cm-24S < 3.S88E-OOl +/ 7.7% < 3.4I7E-004 < 2.063E-006 
Cm-247 < 2.014E-002 +/ 8.5% < 1. 9l8E-OOS < 2.1S5B-004 
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Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 

< 
2.130E-002 
1.965E-OOI 

+/ 
+/

3.5% 
5.6% 

< 

< 
2.02BE-005 
1. 872E-004 

< 
< 

5.153E-009 
1.22BE-007 

? ~ Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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----------------- 1 
Segment 14 Results1

1-- ------- - --I 
1 

Segment: 14 Detector: DET01 Posi tion: 14 
C:\Canberra\NDA2k\Data\00000209_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P014_S014 

Acquisition Start: 12/23/2008 12:11:09 PM 

Elapsed Live Time: 119.11 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.869 +/ 0.0130 
SE-75 264.66 0.896 +/- 0.0130 
SE-75 279.54 0.909 +/- 0.0143 
SE-75 400.66 0.900 +/- 0.0170 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results **********************. 

Peak Analysis Performed on: 12/23/2008 12:13:10 PM 

peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.58 Y 105 165 0.72 121. 00 8.935E-006 20.48 
2234.75 11980 7 1.08 4467.63 5.396E-005 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

Y ; Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted Singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.76lE 002 +/ 1. 9% < 2.630E-OOS < 1.273E-OIS 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.01SE-002 +/ 2.0% < 1.9l9E-OOS < 3.184E-012 
Al-26 < 7.S11E-003 +/ 15.2% < 7.lS3E-006 < 3.9S1E-007 
K-40 < 2.1UE-OOI +/ S.O% < 2.039E-004 < 3.339E-002 
CO-57 < 4.S93E-002 +/ 3.n < 4.660E-005 < S.72SE-012 
Co-60 < 2.637E-002 +/ 1.7% < 2.S12E-OOS < 2.313E-Oll 
Se-7S < 3.8S0E-002 +/ - 1. 8% < 3.667E-OOS < 2.649E-012 
Kr-8S < 4.103E+OOO +/ 3.1% < 3.907E-003 < 1.034E-OOe 
Sr-90 < 1.9S0E-002 +/ 1.9% < 1.8S7E-00S < 1. 413E-OIO 
Sb-12S < 4.406E-002 +/ 2.1% < 4.196E-OOS < 4.239E-Oll 
Ba-l33 < 2.098E-002 +/ 1.7% < 1. 998E-00S < 8.28GE-Oll 
Cs-134 < 1.346E-002 +/ 2.0% < 1.28ZE-OOS < 1. 027E-Oll 
Cs-137 < 1.9S0E-002 +/ 1. 9% < 1.8S7E-OOS < 2.223E-OIO 
Eu-1S2 < 2.625E-002 +/ 3.7% < 2.S00E-OOS < 1.47SE-OI0 
Eu-lS4 < 4.021E-002 +/ 2.0% < 3.829E-005 < 1.S08E-OI0 
Ho-166m < 2.819E-002 +/ 2.3% < 2.684E-OOS < 1. S67E-008 
Bi-207 < 1. 277E-002 +/ 2.0% < 1.216E-OOS < 2.324E-OIO 
Pb-210 < 7.98SE+002 +/ S6.7% < 7.607E-OOI < 1. 03SE-00S 
Ra-226 < 3.039E-002 +/ 2.2% < 2.894E-OOS < 3.039E-00e 
Ac-227 < 1.29GE-OOI +/ 8.3% < 1.234E-004 < 1.77SE-009 
Th-230 < 6.092E+00I +/ 8.6% < S.802E-002 < 2.98SE-003 
Pa-231 < 6.473E-OOI +/ 11.2% < 6.l6SE-004 < 1. 353E-OOS 
Th-232 < 3.242E-002 +/ 2.2% < 3.088E-005 < 2.921E-00I 
U-232 < 3.242E-002 +/ 2.2% <: 3.08SE-OOS < 1. SOlE-009 
U-233 <: 4.487E+002 +/ 2.7'11 < 4.274E-00l < 4.S77E-002 
Pa-234 < 9.549E-002 +/ 12.2% <: 9.095E-005 
Pa-234m < 1.089E+002 +/ 2.2% < 1.037E-00l 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO <: O.OOOE+OOO 
U-235 < 4.0S8E-002 +/ 2.5% <: 3.86SE-00S <: 1.eSSE-002 
Np-237 < 4.570E-002 +/ 1.9% <: 4.352E-005 < 6.398E-005 
Pu-238 <: 3.271E+003 +/ 2.6% < 3.11SE+OOO < 1. 891E-004 
U-238 < 1.382E+00O +/ 2.2% < 1. 316E-003 < 4.062E+000 
Pu-239 < 6.027E+OO2 +/ 3.1% < S.740E-00I < 9.S83E-003 
Pu-239B <: 1. 455E+003 +/ - 5.4% < 1.386E+OOO < 2.314E-002 
U-239 <: 1. 090E+004 +/ 69.5% < 1. 038E+00l 
Pu-240 < 9.789E+002 +/ - 4.7% < 9.323E-OOl < 4.258E-003 
Am-241 7.348E+000 +/ 32.3% 6.998E-003 2.116E-006 
Am-241B <: 3.630E+002 +/ 5.0% < 3.4S7E-OOl <: 1. 045E-004 
Pu-241 <: 1.631E+004 +/ - 2.8% < 1.SS4E+00l < 1. S69E-004 
Pu-241B < 4.687E+003 +/ 2.4% < 4.464E+OOO < 4.S09E-005 
PU-242 < 0.0008+000 +/ 0.0% < O.OOOE+OOO < 0.0008+000 
Am-243 < 1.643E-OOl +/ 1. 8% < 1. 565E- 004 < 8.133E-007 
Cm-243 < 1. 695E-00I +/ 3.3% < 1. 614E-004 <: 3.2S4E-009 
Cm-244 < 1.811E+004 +/ 14.1% < 1. 72S8+00l < 2.2108-004 
Cm-245 < 2.691E-00l +/ 7.7'11 < 2.562E-004 <: 1. S47E-006 
Cm-247 < 1. 345E-002 +/ 8.5% < 1. 28lE- 005 <: 1.439E-004 
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Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

Cf-249 < 3.5% < 1.540E-005 < 3.912E-009 
Cf-251 < 1.432E-OOI +/ 5.6% < 1.364E-004 < a.949E-008 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model, FULL 
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1.-------- -------- -------- -------- ------------------ -----1 
, Segment 15 Results 
1------ -------------------- ------ --------- -------- -------- ----- -I 
Segment: 15 Detector: DETOI position: 15 
C:\Canberra\NDA2k\Data\00000209_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P015_S015 

ACquisition Start: 12/23/2008 12:15:20 PM 

Elapsed Live Time: 119.16 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.894 +/- 0.0134 
SE-75 264.66 0.907 +/- 0.0131 
SE-75 279.54 0.910 +/- 0.0143 
SE-75 400.66 0.912 +/- 0.0172 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/23/2008 12:17:22 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWllM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2234.75 11980 6 1. 08 4467.63 2.741E-005 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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• 
************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
{uCi) (uCi/g) g 

non < 2.215E-002 +/ 1. 9% < 2.l10E-005 < 1. 021E-015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.366E-002 +/ 2.1% < 2.254E-005 < 3.739E-QU 
AI·-26 < 4.160E-002 +/ 15.4% < 3.962E-005 < 2.188E-006 
K-40 < 2.709E-001 +/ 5.0% < 2.580E-004 < 4.226E-002 
Co-57 < 4.461E-002 +/ 3.5% < 4.249E-005 < 5.219E-012 
Co-60 < 3.636E-002 +/ 2.6% < 3.463E-005 < 3.189E-Ol1 
Se-75 < 3.838E-002 +/ 1. 9% < 3.656E-005 < 2.641E-012 
Kr-95 < 4.060E+000 +/ 3.0% < 3.867E-003 < 1.023E-008 
Sr·-90 < 1.489E-002 +/ 1.9% < 1.418E-005 < 1. 079E-010 
Sb-125 < 3.615E-002 +/ 2.1% < 3.443E-005 < 3.478E-011 
Ba-l33 < 1.829E-002 +/ 1. 7% < 1. 742E-005 < 7.224E-011 
Cs-134 < 1. 144E-002 +/ 1. 8% < 1.089E-005 < 8.727E-012 
Cs-137 < 1.489E-002 +/ 1.9% < 1.418E-005 < 1.697E-010 
Eu-152 < 3.360E-002 +/ 1.8% < 3.200E-005 < 1.S8SE-010 
Eu-154 < 6.756E-002 +/ 2.2% < 6.434£-005 < 2.533E-010 
Ho-166m < 2.778£-002 +/ 2.2% < 2.645£-005 < 1.544E-008 
Bi-207 < 1.523E-002 +/ 2.0% < 1. 451E- 005 < 2.772E-010 
Pb-2l0 < 9.638£+002 +/ 57.4% < 9.179£-001 < 1. 253E-005 
Ra-226 < 3.397E-002 +/ 2.2% < 3.236£-005 < 3.397E-008 
Ac-227 < 1.100£-001 +/ 8.3% < 1. 047£-004 < 1.507E-009 
Th-230 < 6.157£+001 +/ 8.6% < 5.864E-002 < 3.017E-003 
Pa-231 < 5.529E-001 +/ 11. 2% < 5.265£-004 < 1.156E-005 
Th-232 < 4.121E-002 +/ 2.0% < 3.925E-005 < 3.713E-001 
U-232 < 4.121E-002 +/ 2.0% < 3.925E-005 < 1. 908E-009 
U-233 < 4.273E+002 +/ 2.8% < 4.069£-001 < 4.358E-002 
Pa-234 < 2.365E-002 +/ 12.2% < 2.252£-005 
Pa-234m < 1.244E+002 +/ 2.11, < 1.184E-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.789E-002 +/ 2.5% < 3.609E-005 < 1.732£-002 
Np-237 < 3.S28E-002 +/ 1.9% < 3.360E-005 < 4.940E-005 
Pu-238 
U-238 

< 
< 

2.826E+003 
1.369E+000 

+/
+/

2.7% 
2.2% 

< 
< 

2.691E+000 
1. 304£-003 

< 
< 

1. 633E-004 
4.025£+000 

Pu-239 
l?u-239B 

< 
< 

5.489E+002 
1.388E+003 

+/
+/

3.2% 
5.6% 

< 
< 

5.227E-001 
1.322E+000 

< 
< 

8.727E-003 
2.207E-002 

U--239 < 1.592£+004 +/ 70.2% < 1. 516£+001 
PU-240 < 8.272E+002 +/ 4.9% < 7.878E-001 < 3.598E-003 
Am-241 < 4.944E+000 +/ 25.4% < 4.708E-003 < 1. 424£-006 
Am-241B < 3.177£+002 +/ 5.1% < 3.025E-001 < 9.149E-005 
Pu-241 < 1.389E+004 +/ 2.9% < 1. 323E+001 < 1.336E-004 
Pu-241B < 3.994E+003 +/ 2.4% < 3.804E+000 < 3.842£-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.342E-001 +/ 1. 8% < 1. 278E-004 < 6.641E-007 
Cm-243 < 1. 384E-001 +/ 3.3% < 1. 318E-004 < 2.657&-009 
Cm-244 < 1.554E+004 +/ 14.2% < 1.480E+001 < 1. 896E-004 
Cm-245 < 2.497E-001 +/ 7.7% < 2.378E-004 < 1.435E-006 
Cm-247 < 1.40SE-002 +/ 8.5% < 1. 341E- 005 < 1.506E-004 
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Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
9 

Cf-249 
Cf-251 

< 

< 
1.967E-002 
1.459E-OOI 

+1 
+1

3.5% 
5.6% 

< 
< 

1. 873E-005 
1. 390E-004 

< 
< 

4.76oE-009 
9.12 OE-OOS 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< ; MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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I~------------- -------- ------------
I Segment 16 Results I
1---------- ---- ------------- ---- ---- ------------------ ------------1 
Segment, 16 Detector: DBT01 position: 16 
C,\Canberra\NDA2k\Data\00000209_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P016_S016 

Acquisition start: 12/23/2008 12:19:32 PM 

Elapsed Live Time: 119.16 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.840 +/- 0.0126 
SE-75 264.66 0.879 +/- 0.0127 
SE-75 279.54 0.891 +/- 0.0140 
SE-75 400.66 0.887 +/ 0.0168 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/23/2008 12:21:35 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search SenSitivity: 3.00 


Energy ID Net peak Continuum FWHM peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2234.75 11980 9 1.07 4467.63 2.487E-005 1. 42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y ; Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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.• ************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

n on Fe < 2.098E-002 +/ 2.3% < 1.998E-005 < 9.672E-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 3.869E-002 +/ 2.3% < 3.68SE-00S < 6.l13E-012 
AI-26 < 4.040E-002 +/ 18.0% < 3.848E-005 < 2.125E-006 
K-40 < 4.336E-001 +/ 5.6% < 4.129E-004 < 6.764E-002 
Co-57 < 7.483E-002 +/ 4.4% < 7.127E-00S < 8.7S5E-012 
Co-60 < 6.066E-002 +/ 2.0% < 5.777E-005 < 5.320E-Oll 
Se-75 < 6.237E-002 +/ 2.S% < 5.940E-005 < 4.291E-012 
Kr-85 < 5.819E+OOO +/ 3.6% < 5.542E-003 < 1.466E-00B 
Sr-90 < 1. 82SE-002 +/ 2.6% < 1.738E-005 < 1.323E-OIO 
Sb-125 < 3.l56E-002 +/ 2.9t < 3.006E-005 < 3.036E-Oll 
Ba-133 < 3.073E-002 +/ 2.3% < 2.927E-005 < 1.2l4E-010 
Cs-134 < 2.375E-002 +/ 2.8% < 2.262E-005 < 1. B12E-Oll 
Cs-137 < 1. 82SE-002 +/ 2.6% < 1.738E-OOS < 2.0BlE-010 
Eu-1S2 < 4.696E-002 +/ 4.2% < 4.473E-005 < 2.639E-010 
Eu-154 < 9.704E-002 +/ 2.5% < 9.242E-005 < 3.639E-010 
Ho-166m < 3.729E-002 +/ 2.6% < 3.551E-005 < 2.073E-OOB 
Bi-207 < 2.251E-002 +/ 2.Bt < 2.143E-005 < 4.096E-OI0 
Pb-210 < 2.2S4E+OOO +/ 46.B% < 2.147E-003 < 2.93lE-00B 
Ra-226 < 5.543E-002 +/ 2.5% < S.279E-005 < 5.543E-OOB 
Ac-227 < 2.284E-00l +/ 3.5t < 2.l75E-004 < 3. 129E- 009 
Th-230 < 2.220E+OOl +/ 15.5% < 2.11SE-002 < 1.08BE-003 
Pa-231 < 7.16BE-001 +/ 11.4% < 6.B26E-004 < 1.49BE-OOS 
Th-232 < 4.S74E-002 +/ 2.9% < 4.356E-005 < 4.l21E-OOl 
U-232 < 4.S74E-002 +/ 2.9% < 4.356E-005 < 2.118E-009 
U-233 < 6.97BE+002 +/ 2.5% < 6.646E-001 < 7.11BE-002 
Pa-234 < 1.634E-00l +/ 12.3% < 1.556E-004 
Pa-234m < 1.933E+002 +/ 2.4% < 1. 841E-00l 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 7.901E-002 +/ 3.6% < 7.S2SE-005 < 3.611E-002 
Np-237 < 4.874E-002 +/ 2.6% < 4.642E-005 < 6.823E-005 
Pu-23B < 5.770E+003 +/ 3.6% < 5.495E+000 < 3.335E-004 
U-23B < 3.874E+000 +/ 2.4% < 3.689E-003 < 1.13 9E+001 
Pu-239 < 9.955E+OO2 +/ 4.1% < 9.481E-OOl < 1. SB3E-002 
Pu-239B < 1.460E+003 +/ 7.0% < 1.390E+000 < 2.321E-002 
U-239 < 1. 336E+OO1 +/ 58.6% < 1.273E-002 
Pu-240 < 1.065E+003 +/ 6.2% < 1.014E+OOO < 4.632E-003 
Am-241 < 2.202E-00I +/ 19.9% < 2.098E-004 < 6.343E-00B 
Am-241B < 4.067E+002 +/ 6.4% < 3.874E-OOl < 1.171E-004 
Pu-241 < 2.941E+004 +/ 3.7% < 2.BOIE+OOl < 2.B29E-004 
PU-241B < B.OB6E+003 +/ 3.6% < 7.701E+OOO < 7.779E-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.328E-00I +/ 10.7% < 1.264E-004 < 6. 571E- 007 
Cm-243 < 2.lBlE-OOl +/ 3.9% < 2.077E-004 < 4.l87E-009 
Cm-244 < 1.950E+004 +/ 14 .2% < 1. 858E+00l < 2.379E-004 
Cm-245 < 5.48B£-001 +/ 8.1% < 5.227E-004 < 3.156E-006 
Cm-247 < 2.302E-002 +/ 8.7% < 2.193E-005 < 2.463E-004 
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.• Nuclide Total Activity *Error Concentration Mass 
(uCi) (uCi/g) g 

Cf-249 
Cf-251 

< 
< 

2.58SE-002 +/
2.791E-001 +/

3.8% 
6.2% 

< 
< 

2.462E-00S 
2.658E-004 

< 
< 

6.256E-009 
1.744E-007 

? 
X 
* 
< 

@ ; 

Nuclide is part of an undetermined solution 
Nuclide rejected by the interference analysis 
Nuclide was manually edited 
MDA 

Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1--··- ------ -------------------1• II" Summed Segment Spectra Results 

Category: Segmented
I

1---------------- ------1 

C:\Canberra\NDA2k\Data\00000209_CNTR0001_DCAT0002_PROCOOAI.CNF 

Elapsed Live Time: 97.68 sec Elapsed Real Time: 120.00 sec 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings ••• 
Reference peak/MCA Test failed: reference peak data does not match MCA time 
peak Fit Test failed: some peak1s fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/23/2008 12:21:44 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.25 7243 37123 2.24 100.36 7.30GE-007 4.20 
59.42 Y 348157 45586 l.12 120.68 6.593E-006 0.36 

M 94.66 Y 63560 88005 l.53 19l.11 1. 521E-004 0.89 362.90 
m 98.67 Y 244535 118369 l.54 199.12 l. 780E-004 0.70 
m 100.86 Y 37942 119771 l. 55 203.49 l. 921E-004 1.14 
m 103.31 Y 172122 95920 l. 55 208.39 2.079E-004 0.68 
M 11l.06 Y 63503 52455 1.36 223.87 2.561E-004 0.40 440.43 
m 114.56 Y 51894 60001 1.37 230.87 2.766E-004 0.41 
m 116.60 Y 48389 61454 l. 37 234.94 2.880E-004 0.42 
m 120.54 Y 12241 50844 1. 38 242.82 3.089E-004 0.72 
m 122.83 Y 6273 53885 1. 38 247.39 3.203E-004 1.17 
m 125.23 Y 24066 51420 l. 39 252.19 3.318E-004 0.50 
m 129.26 Y 116757 45154 l. 39 260.23 3.494E-004 0.37 
M 144.17 Y 7375 33455 l.14 290.04 3.995E-004 5.24 2.72 
m 146.30 Y 6293 33566 1.14 294.29 4.047E-004 5.48 
m 148.54 Y 15823 33726 l.14 298.77 4.098E-004 4.67 
M 161.10 Y 6869 33933 1.26 323.87 4.301E-004 6.93 12.41 
m 164.58 Y 6645 55957 1.26 330.82 4.336E-004 5.65 
m 169.39 Y 1223 58280 l. 27 340.43 4.371E-004 12.66 
m 171. 30 Y 5243 57709 1.27 344.24 4.380E-004 5.79 

179.25 Y 2736 34145 l.21 360.14 4.400E-004 11.05 
189.24 Y 3785 32544 l.25 380.11 4.384E-004 7.86 
195.65 Y 4545 27547 1.18 392.90 4.356E-004 5.93 

M 203.50 Y 26399 22697 1.13 408.59 4.306E-004 0.79 33.98 
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, ,. • 
Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 

(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 207.96 Y 87484 22817 1.14 417.52 4.272E-004 0.47 
M 221.52 1031 20286 1. 61 444.60 4.14BE-004 36.78 0.66 
m 225.36 1150 27329 1. 62 452.27 4.109E-004 32.42 
M 237.94 Y 736 15893 1. 61 477.41 3.976E-004 28.59 1. 58 
m 243.25 Y 1624 20442 1. 62 48B.02 3.918E-004 23.79 
m 248.93 479 19501 1. 62 499.37 3.854E-004 30.98 

255.28 Y 3743 15458 1.19 512.07 3.783E-004 5.61 
M 263.96 Y 1402 12471 1.31 529.42 3.687E-004 6.19 0.89 
m 267.47 Y 3395 14627 1.31 536.43 3.649E-004 3.02 

297.42 Y 2128 20427 1.19 596.27 3.335E-004 13.16 
M 311.75 Y 4530 10789 1.49 624.92 3.197E-004 2.23 11.91 
m 316.14 Y 531 13450 1. 50 633.69 3.1S6E-004 13.90 
m 320.89 Y 2976 11816 1. 50 643.18 3.113E-004 2.99 
m 323.32 Y 3899 12411 1.51 648.04 3.092E-004 2.42 
M 332.66 Y 30106 8452 1. 31 666.69 3.011E-004 0.68 18.23 
m 335.61 Y 12083 7911 1.32 672.59 2.987E-004 1.06 
m 341. 36 Y 3287 8280 1. 32 684.09 2.939E-004 2.50 
m 344.93 Y 26598 7865 1.32 691.21 2.91lE-004 0.71 
M 361.86 Y 577 6137 1. 35 725.04 2.783E-004 11. 26 16.60 
m 366.93 Y 3985 5936 1.35 735.18 2.747E-004 2.83 
m 368.46 Y 7024 5229 1.35 738.24 2.737E-004 1. 94 
m 370.82 Y 1127 5674 1. 35 742.95 2.720E-004 6.02 
m 374.96 Y 71293 4312 1. 36 751.23 2.692E-004 0.95 
m 380.05 Y 13744 3472 1. 36 761. 40 2.659E-004 1. 32 
m 382.65 Y 11935 3218 1. 37 766.59 2.641E-004 1.35 
M 392.83 Y 24224 3546 1.44 786.93 2.577E-004 0.72 8.29 
m 399.34 Y 355 3296 1.45 799.94 2.538E-004 11.94 
M 413.63 Y 62859 2133 1.32 828.49 2.457E-004 0.50 18.42 
m 419.10 Y 358 1502 1.32 839.43 2.428E-004 9.32 
m 422.48 Y 5028 1587 1. 33 646.17 2.410E-004 1. 53 
m 426.54 Y 1212 1363 1. 33 654.30 2.389E-004 3.65 
m 430.00 Y 218 1468 1. 33 861.22 2.372E-004 13.93 
M 445.72 Y 360 1062 1.32 892.61 2.297E-004 8.36 2.32 
m 451. 3 6 Y 7580 1072 1. 32 903.89 2.271E-004 1.23 

481. 38 Y 146 671 1.10 963.89 2.147E-004 29.78 
558.59 61 340 1.26 1118.17 1.898E-004 50.54 
583.17 Y 65 319 1.12 1167.29 1. 835E-004 46.12 
597.58 Y 151 356 1.13 1196.09 1.801E-004 23.20 
618.84 Y 715 317 1. 49 1238.58 1.755E-004 5.61 

M 632.97 Y 106 173 1.51 1266.61 1.726E-004 13.76 4.41 
m 639.79 Y 323 192 1.51 1280.43 1. 712E-004 6.46 
m 645.80 Y 446 194 1.51 1292.45 1. 701E-004 5.40 
m 652.48 Y 505 196 1. 52 1305.79 1.688E-004 4.93 
m 658.70 Y 267 198 1. 52 1316.22 1.677E-004 7.24 
m 662.27 Y 3239 203 1. 53 1325.35 1. 670E-004 1. 63 
M 688.56 Y 310 179 1. 73 1377.93 1. 625E-004 17.52 1. 21 
m 696.18 Y 67 201 1. 73 1393.11 1. 612E-004 23.29 
m 703.56 Y 122 197 1. 74 1407.86 1.600E-004 19.02 
M 717.54 Y 64 132 1.52 1435.80 1.579E-004 19.90 2.78 
m 721.87 y 1602 133 1.52 1444.44 1.573E-004 2.63 
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... " Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keVI centroid Efficiency %Uncert. 

m 729.09 37 101 1. 53 1456.89 1. 562E-004 26.96 
755.87 Y 139 82 1. 86 1512.40 1. 525E-004 13.52 
769.17 Y 433 142 1. 79 1538.98 1.507E-004 6.99 

1173.41 Y 95 50 2.0B 2346.76 1.132E-004 16.58 
1332.73 Y 125 23 1.77 2665.13 1. 020E-004 11.35 

M 	 2223.89 27 7 1. 00 4445.93 5.044E-005 20.76 2.13 
m 	 2234.78 191681 153 1. 00 4467.68 4.994E-005 0.41 


2293.69 57 36 1. 72 4585.41 4.728E-005 22.80 

2615.80 36 9 0.80 5229.08 3.451E-005 22.92 


Reference Peak Correction factor (from 2234.4 keV peak) is 1. 07 +/- 0.00 

y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F ; Fitted singlet 

? ; Adjacent peak noted 


Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe @ 1.000E+020 +/ - 100.0% @ 5.9S2E+015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 9.642E-002 +/- 1.2% < 5.739E-006 < l.S23E-Oll 
Al-26 < 1.4S6E-001 +/- 8.2% < S.668E-006 < 7.659E-006 
K-40 < 1.12SE+OOO +/ - 3.1% < 6.698E-005 < 1.755E-00I 

X 	 Co-57 

Co-60 2.4S8E-001 +/- 9.6% 1.463E-005 2.156E-OI0 

Se-75 < 1. 790E+000 +/ - 1.1% < 1.065E-004 < 1.231E-OIO 

Kr-85 < 4.259E+00I +/- 2.5% < 2.535E-003 < 1.073E-00? 

Sr-90 < 1.357E-00l +/- 1.0% < 8.078E-006 < 9.840E-OIO 

Sb-125 < 8.494E-00l +/- 1. S% < S.056E-005 < 8.171E-OIO 

Ba-l33 < 5.736E-00l +/- 1. ot < 3.414E-005 < 2.266E-009 

Cs-134 < 1.121E-00l +/- 1.0% < 6.670E-006 < 8.550E-Oll 


X 	 Cs-l37 

Eu-152 < 4.504E-001 +/- 2.1% < 2.68lE-005 < 2.531E-009 

Eu-154 < 2.539E-001 +/- 1.5% < 1. S11E-OOS < 9.522E-OIO 

Ho-166m < 1.441E-OOl +/- 1.7% < B.580E-006 < a.OlSE-OOS 

Bi-207 < 1.156E-00l +/- 1.2% < 6.878E-006 < ;) .103E-009 

Pb-;)10 < 1.S87E+OO4 +/ - 12.2% < 9.445E-001 < 2.063E-004 

Ra-226 < 2.S27E-OOI +/ - 1.5% < 1.682E-005 < 2.827E-007 

Ac-227 < 2.438E+00O +/- 8.2% < 1.451E-004 < 3.341E-008 

Th-230 < 1.209E+003 +/- 8.3% < 7.195E-002 < 5.923E-002 

Pa-231 < 1.366E+00l +/- 11. 2% < 8.131E-004 < 2.B55E-004 


X 	 Th-232 

U-232 9.678E-00l +/- 28.6% 5.760E-005 4.481E-00S 

U-233 < 9.1S7E+003 +/ - 1.6% < 5.451E-OOI < 9.340E-OOI 

Pa-234 < 4.928E-00I +/- 12.1% < 2.933E-005 

Pa-234m < 6.926E+002 +/- 1.5% < 4.123E-002 
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" . U-234•U-235 
< 
< 

O.OOOE+OOO 
7.867E-001 

+/ 
+/

0.0% 
1.8% 

< 
< 

O.OOOE+OOO 
4.683E-005 

< 
< 

O.OOOE+OOO 
3.595E-001 

Np-237 5.618E+000 +/ - 3.6% 3.344E-004 7.865E-003 
Pu-238 < 5.402E+004 +/ 1.6% < 3.216E+000 < 3.123E-003 
U-238 < 1. 004E+001 +/ 1.6% < 5.976E-004 < 2.952E+001 
Pu-239 6.911E+006 +/ 1.7% 4.114E+002 1. 099E+002 
Pu-239B 3.966E+006 +/ 0.6% 2.361E+002 6.306&+001 
U-239 @ 1.000E+020 +/ 100.0% @ 5.952E+015 

X Pu-240 
Am-241 1.187E+006 +/ 2.4% 7.064E+001 3.418E-OOl 
Am-241B 4.907E+005 +/ 1.7% 2.921E+001 1.413E-001 
Pu-241 4.787E+006 +/ - 5.0% 2.850&+002 4.605&-002 
Pu-241B 9.316&+006 +/ 1.6% 5.545&+002 8.962&-002 
Pu-242 < O.OOOE+OOO +/ 0.0% < 0.000&+000 < O.OOOE+OOO 
Am-243 < 2.695E+000 +/ 1.2% < 1.604E-004 < 1. 334&- 005 
Cm-243 < 2.809E+000 +/ 3.0% < 1.672E-004 < 5.393E-008 
Cm-244 < 1.213E+005 +/ 14.1% < 7.220E+000 < 1.480E-003 
Cm-245 < 4.849E+OOO +/ 7.5% < 2.886E-004 < 2.788E-005 
Cm-247 < 3.559E-00l +/ 8.4% < 2.118E-005 < 3.808E-003 
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" .. It ..Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 4.279E-00I +/- 3.2% < 2.547E-005 < 1.036E-007 
Cf-251 < 2.728E+000 +/- 5.3% < 1.624E-004 < 1. 705E- 006 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< = MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

Self Absorption Correction Results 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.10E+002 +- 1.89E+000 3.13E+001 +- 2.67E-001 

Beta: 2.23E+002 +- 3.79E+000 Alpha: 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
---~----

129.30 1. 90E+00 1 + 3.49E-00I 
203.55 3.86E+001 +- 5.53E-001 
375.05 6.10E+00I +- 9.12E-001 
413.71 6.25E+OO1 +- 8.59E-001 
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1----------------------------------- ---- -----------------1.. , ..... 
I Sum of Segment NID Results 
1 Category: Segmented I
1----------------------------- _________ _ -------------------1 

C,\Canberra\NDA2k\Data\00000209_CNTROOOl_DCAT0002_PROCOOAK.CNF 

******** •• *****.*._ •••• Peak Analysis Results *********************** 

No peak analysis results available for reporting purposes 

******.***************** NID/MDA Results ** ••••*.*.* •••••••••• *.** ••• 

Nuclide Total Activity %Error Concentration Mass 

(uci) (uCi/g) g 


n on Fe 4.481E-002 +1- 1. 8' < 2.066E-015" " Pulser " O.OOOE+OOO +/- O.O~ " O.OOOE+OOO 
Na-22 " 3.869E-002 +1 2.3% < 2.303E-006 6.113E-OI2" Al-26 " 7.270E-002 +1- 19.6% < 4. 327E- 006 3.824E-006" K-40 " 4.336E-OOI +1- 5.6% " 2.58IE-OOS 6.764E-002" 
Co-57 " 7.773E-OOI +1- 4.6% 4.627E-OOS 9.095E-Oll" " Co-60 " 6.066E-002 +1- 2.0% < 3.611E-006 5.320E-OII" Se-75 2.940E-OOI +/- 1.9% " 1. 750E-005 < 2.023E-Oll" Kr-65 1.566E+OOI +1- 3.1% < 9.321E-004 < 3.946E-OOS" Sr-90 2.684E-OOI +1- 44.4% 1. 597E-005 1. 946E-009 

Sb-125 " 3.54IE-OOI +1- 2.3% 2.10SE-OOS < 3.407E-OI0
" Ba-133 " 2.21SE-OOI +/- 1.7% 1.31BE-OOS < 8.749E-OI0" Cs-134 3.432E-002 +/ 1. 8% " 2.043E-006 < 2.619E-Ol1" Cs-137 2.664E-OOI +1- 44.4% I.S97E-OOS 3.0S9E-009 
Eu-IS2 " 1.676E-OOI +1- 3.7% " 9.97SE-006 < 9.418E-OIO 
Eu-1S4 " 9.704E-002 +1- 2.S% " 5.776E-006 < 3.639E-OIO 
Ho-166m " 6.S24E-002 +1- 2.2% 3.8S3E-006 < 3.627E-008" Bi-207 < 3.994E-002 +/ - 1.8% 2.377E-006 < 7.269E-OI0" Pb-210 " 3.349E+004 +/- 309.7% 1.993E+OOO 4.3S4E-004" '" Ra-226 1.133E-001 +/- 2.3% 6.746E-006 1.133E-007" '" " Ac-227 1.030E+OOO +/- 8.3% 6.134E-OOS 1.412E-008'" '" " Th-230 3.611E+OO1 +/- 51.6% 2.149E-003 1.769E-003 

Pa-231 " S.268E+OOO +/- 11.2% 3.136E-004 1.101E-004
'" '" Th-232 " 1.306E-001 +/- 2.4% 7.774E-006 1.177E+OOO" U-232 1. nlE-OOl +/- 2.2% < 1.144E-OOS '" 

" a.896E 009" U-233 4.000E+OO3 +/- 2.7% 2.381E-OOl 4.080E 001'" '" '" Pa-234 1.813E-001 +/- 12.3% 1.079E OOS'" '" Pa-234m 2.745E+OO2 +/ - 2.3% l. 634E-002'" '" U-234 O.OOOE+OOO +/- 0.0% O.OOOE+OOO O.OOOE+OOO'" '" '" U-23S 3.444E-OOl +1- 2.5% " 2.0S0E-OOS 1.S74E-OOl"'" Np-237 6.836E+OOO +1- 4.9% 4.069E-004 9.570E-003 

Pu-238 " 2.237E+004 +1- 2.6% 1. 332E+OOO " 1.293E-003
'" U-238 < 4.640E+OOO +/ - 2.4% 2.762E-004 " 1.364E+OO1 
Pu-239 7.683E+006 +/ 1. 7% '" 4.573E+002 1.222E+002 
pu-239B 5.079E+006 +1- 0.7% 3.023E+OO2 8.07SE+OOI 
U-239 2.720E+OOS +/- 368.5% 1.619E+OOl" " Pu-240 2.401E+OO5 +1- 14.1% 1. 429E+OOl 1.045E+OOO 
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••	Al)l-241 1.383E+OO5 +/- 2.H 8.230E+OOl 3.982E-OOl 
Am-241B B.121E+OO5 +/- 2 . l'Ir 4.834E+OOl 2.339B-OOl 
Pu-241 7.797E+OO6 +/- 5 . l'Ir 4.641E+OO2 7.501B-002 
Pu-241B 1. 403B+OO7 +/- 1. 5" 8.353E+OO2 1. 350E-OOl 
Pu-242 < O.OOOB+OOO +/- 0.0% < O.OOOB+OOO < O.OOOE+OOO 
Am-243 < 9.736B-00l +1- 2.2% < S.795E-OOS < 4.819B-006 
Cm-243 < 1. 084B+OOO +/- 3.3% < 6.450B-OOS < 2.080B-008 
Cm-244 < 5.019B+OO4 +/- 14 .2% < 2.987B+OOO < 6.123B-004 
Cm-24S < 2.098E+OOO +/- 7.7% < 1.249B-004 < 1. 206E-OOS 
Cm-247 < 1.S1GB-OOl +/- 8.5% < 9.026E-006 < 1. 623E-003 
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«< ,•• 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


Cf-249 < 1.?81E-OOl +/ 3.5% < 1. 060E-005 < 4.311E-008 
Cf-251 < 1.19?E+OOO +/- 5.6% < ?124E-005 < 7.480E-OO? 

? ; Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< = MDA 

® = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 1.22E+002 +- 2.02E+OOO O.OOE+OOO +- O.OOE+OOO 


Beta: O.OOE+OOO +- O.OOE+OOO Alpha: O.OOE+OOO + O.OOE+OOO 

Number of energy lines used in correction: o 


Energy Mass (g) 
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******************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. 

Analysis Method, LLNL SGS Operating Procedure 

Item 10, LL85234374 

NID identified fiducial nuclide Pu-239 
Source of isotopics, MEASURED 

Net Weight 68000.0 9 
Pu mass 2.73E+OOI +
TRU Alpha Activity 4.52E+OOO +
TRU Activity Concentration € . €4E+004 + 
Pu-239 Equivalent Activity 4.43E+OOO +
Pu-239 FGE 2.53E+OOI +
Decay heat 1.46E-00l +. 

Activity 
Nuclide Mass Activi ty Uncert. 

9 Ci Ci 

..--.. --_.-.__.. 
~ -.--.~ 

SR90 <LLD <LLD O.OOE+OOO 
CS137 <LLD <LLD O.OOE+OOO 
U233 <LLD <LLD O.OOE+OaO 
U234 <LLD <LLD O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 4.88E-003 3.4BE-006 8.33E-007 
PU238 1.OOE-OOl 1.74E+000 3.94E-OOI 
U238 5.51E+OOI 1. B7E-005 6.19E-006 
PU239 2.S2E+OOI 1.58£+000 3.57E-OOI 
PU240 2.00E+OOO 4.60E-00I 1.OSE-OOl 
AM241 2.12E-OOl 7.36E-OOl 1.67E-OOI 
PU241 3.43E-002 3.S6E+OOO 8.2SE-OOl 
PU242 1. 67E-002 6.61E-005 1.66E-005 

Errors quoted at 1.000 sigma 

Location:LLNL 
Software Version, NDA 2000 V.4.0 
Analysis Date, 12/23/2008 

~1 I
5.70E+OOO 9 
5.67E-OOI Ci 
8.34E+OO3 nCi/g 
S.43E-OOI Ci 
S.68E+OOO g 
1. 83E-002 W 

MDA 

Ci 


O.OOE+OOO 
2.19E-007 
8.9SE-003 
O.OOE+OOO 
6.90E·OO7 
9.76E-007 
1. 25E-002 
1.46E-005 
1.14E-002 
3.32E·003 
1.77E-004 
2.S7E-002 
O.OOE+OOO 
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1-- ----- ---INDA 2000 Assay Report
1--- -------1 

************************* Item Information **~********************* 

Item ro: LL85234374 Count Sequence Number: 211 
Operator: RHWM2 \RHW~1 
Assay Start: 12/23/2088 1:33:04 PH 
Description 1: LL85234374 
Description 2: 
LocatiQn:LLNL 
Comment: 

Matrix Type: Lucite 


",.......
Container Type: 55 Gal Galv 23.8 
Weight: Gross: 91.8 kg ....... Net: 68.0 kg -Container: Volume: 208.0 1 Full : 100.0 % 
Density: 0.330 kg /1 

******~***************** System Configuration *********************** 

Count.er! SGS with Trans. 
Segments: Number: 16 Offset: o 
Scanning Platform: start: 934 mID Delta: -51 mm 
Count Type: Assay - 55 Gal Galv 23,8 
Collimator/Geometry Setting: Default o 
Transmission Mode: TWo Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 



2 Sbgment'Results Report for LL85234374 2/2/2009 5:16:38 PM Page 

1--- -- ------ -- ---------- -------------------- ------ --I 
I Segment 1 Results I

I ------ ------ ----- ------- - --- -------- I 


Segment: 1 Detector: DETOl Position: 1 
C: \Canberra\NDA2k\Da ta\ 00000211_CNTR0001_DCATOG02 PROCOOAG_ANLZOOO 3 _ POO 1_SOO 1 

Acquisition Start: 12/23/200S 1:35:06 PM 

Elapsed Live Time: 109.17 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

8E-75 136.00 o.04i---+/~OO18--

SE-75 264.66 0.102 +/- 0.0021 
SE-75 279.54 0.108 +1 0.0032 
8£-75 400.66 0.143 +/- 0.0053 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:15:21 PM 

Peak Analysis From Cbannel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.44 5200 19683 2.20 100.75 4.310E-007 4.90 
59.42 Y 149651 17994 1.13 120.67 2.927E-006 1.18 

M 94.69 2460 6923 1. 54 191.17 5.359E-OOS 4.12 49.78 
m 98.99 Y 20530 10607 1. 55 199.75 6.29SE-OOS 2.34 
m 102.99 Y 15303 8528 1. 56 207.74 7.177E-005 2.33 
M 110.98 1951 5069 1.58 223.72 8.888E-OOS 3.54 4.89 
m 114.34 Y 1592 8056 1. 59 230.42 9.569E·005 4.63 
m 116.37 Y 1520 7013 1.59 234.49 9.968E-OOS 4.79 
M 122.93 Y 850 2471 1. 05 247.59 1.1l7E-004 6.04 2.80 
m 125.24 Y 3899 3379 1. 05 252.21 1.156E-004 2.24 
m 129.24 Y 4348 2703 1. 06 260.21 1.220E-004 2.10 
M 146.52 Y 647 2168 1. 02 294.74 1. 468E-004 13.25 2.03 
m 148.65 Y 342 2643 1. 02 298.98 1.494E-004 15.06 
m 152.70 Y 1100 2515 1. 03 307.09 1. S39E-004 12.03 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Pit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 203.50 Y 78C 1459 1.15 408.59 1.733E·OO4 5.12 2.18 
m 207.96 Y 2848 1299 1.16 417.52 1. 728E-004 2.43 

311. 82 Y 230 597 1. 33 625.05 1. 369E-Q04 19.25 
322.35 Y 441 593 2.26 646.10 1.330E-004 10.86 

M 332.65 Y 1058 506 1.38 666.68 1. 293E-004 8.16 0.73 
m 335.44 Y 932 471 1. 38 672.26 1.283E-004 7.96 
m 341.10 Y 169 441 1. 39 683.56 1.264E-004 14.37 
m 344.95 902 416 1. 39 691. 25 1. 251E-004 7.93 
M 368.42 Y 528 335 1.35 738.15 1.176E,,004 7.20 7.06 
m 374.98 Y 2631 309 1. 36 751.26 1.l56E--0O4 5.37 
m 379.99 501 285 1. 36 761.29 1.142E-004 7.34 
m 382.65 440 278 1. 37 766.59 1.134E-004 7.58 

392.83 860 243 1. 44 786.94 1.106E-004 4.88 
413 . 64 Y 2430 188 1. 40 828.51 1. 055E-004 2.62 

M 422.39 130 147 1. 03 846.00 1. 035E-004 12.18 1. 60 
m 426.70 Y 49 112 1. 04 854.61 1. 026E-004 22.97 

451.44 301 122 1. 32 904.05 9.761E-005 8.75 
618.73 Y 43 41 1.26 1238.36 7.629E-OOS 31.22 
662.31 Y 346 28 1.48 1325.43 7.296E-005 6.43 
721.70 Y 164 22 1. 68 1444.11 6.929E-005 9.72 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.12 +/- 0.01 

y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 B.65E+OOO + 4.3lE-001 2.70E+OOO +- 6.56E-002 

Beta: 1.95E+002 +- 9,89E+OOO Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 2.02E+OOO +- 8.00E-002 
203.55 2.83E+OOO +- 1.S8E-OOl 
375.05 S.24E+OOO +- 3.04E-001 
413.71 S.63E+OOO +- 2.0lE-OOl 



---
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1--- --- -- --- --- ---------- -- --- ------ ---------1 
1 Segment 2 Results 
1----------------------- ------- --- --- -- ---------1

1 

Segment, 2 Detector, DETOI position, 2 
C,\Canberra\NDA2k\Data\00000211_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003 P002_S002 

Acquisition Start, 12/23/2008 1,39:17 PM 
Elapsed Live Time, 107.50 sec Elapsed Real Time, 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description, 55 Gal Galv 23.8 zero atten. 

Calibration Date, 11/18/2008 9,40,51 AM 


Nuclide Energy Transmission Ratio 

o . o30~--. / ~--~o 0185E-75 136.00 
8E-75 264.66 0.059 ./- 0.0016 
5E-75 279.54 0.056 +/ 0.0026 
8E-75 400.66 0.075 ./- 0.0045 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

**+ Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis performed on, 2/2/2009 5,15:24 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fi~ 
(keV) Area Counts (keV) centroid Efficiency %Uncert.. 

49.35 4839 19727 2.17 100.56 2.950E-005 5.19 
59.42 Y 169178 21401 1.13 120.68 4.757E-005 LIB 

~l 94.71 2944 8329 1. 56 191.21 1.082E-004 3.89 54.74 
m 99.00 Y 24227 12642 1. 57 199.77 1.141E-004 2.24 
m 102.97 Y 18049 9989 1.58 207.71 1.192E-004 2.23 
M 110.96 1720 5249 1. 44 223.68 1. 2B5E·004 4.21 5.30 
m 114.70 Y 1208 9173 1.44 231.15 1.32SE-004 6.09 
M 122.95 Y 883 3506 1. 05 247.63 1. 401E-004 6.29 4.51 
m 125.25 Y 4619 4013 1.06 252.22 1. 421E-004 2.12 
m 129.27 Y 4768 3100 1. 06 260.27 1.452E-004 2.06 
M 146.40 Y 676 2651 1.15 294.50 1.S73E-004 12.72 2.06 



5 Peak An~lysis Report for LL85234374 2/2/2009 Page 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
{keVi Area Counts (keV) centroid Efficiency %Uncert. 

m 148.68 Y 295 2869 1.15 299.06 1.588E-004 17.64 
m 152.72 Y 1345 2673 1. 16 307.12 1.610E-004 11. 03 

163.43 Y 141 2304 0.95 340.52 1. 681E~ 004 57.50 
M 203.53 Y 885 1613 1.16 408.66 1.735E-004 6.83 1. 35 
m 207.95 Y 3289 1516 1.17 417.49 1.735E-004 5,10 

311.75 Y 242 729 1. 35 624.91 1. 531E- 004 20.84 
322.31 Y 502 680 2.34 646.02 1.507E-004 10.15 

M 332.62 Y 1316 619 1. 33 666.62 1.483E-004 8.35 1.45 
m 335.40 Y 1060 650 1. 33 672.17 1.477E-004 8.23 

344.91 912 567 1.35 691. 17 1.455E-004 5.83 
368.44 Y 703 512 1. 53 738.19 1. 400E-004 7.08 

M 375.00 Y 2911 532 1. 31 751.31 1.38SE-004 2.29 8.68 
m 380.08 568 368 1. 32 761.45 1.373E-004 5.19 
m 382.71 476 323 1. 32 766.71 1.367E-004 5.66 

392 .87 974 334 1. 37 787.01 1.344E-004 4.89 
413.64 Y 2635 230 1. 48 828.53 1.303E-004 2.58 

M 422.43 201 203 1. 04 846.07 1.287E-004 10.11 2.20 
m 426.36 Y 56 157 1. 04 853.94 1.280E-004 22.22 

451.37 303 151 1. 40 903.90 1.238E-004 9.50 
583.02 45 46 1. 60 1166.98 1.0S2E-004 30.14 
618.56 Y 85 53 1. 89 1238.01 1. 012E-004 19.11 
652.74 Y 63 40 1.82 1306.32 9.771E-OOS 22.24 
662.13 Y 448 55 1. 43 1325.08 9.681E-00S 6.01 
688.64 Y 60 15 1. 98 1378.05 9.439E-005 17.38 
721. 76 Y 232 27 1.71 1444.23 9.160E-005 8.17 
766.17 Y 37 25 0.85 1532.97 8.824E-005 29.11 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.14 +i 0.01 

Y -, Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (9; 

Pu-239 7.86E+OOO + 3.2SE-OOI 2.79E+OOO +- 6.20E-002 

Beta: 1.86E+002 +- 9.11E+OOO Alpha: 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 1. 86E+OOO +- 7.678-002 
203.55 3.2lE+OOO +- 2.30E-OOI 
375.05 4.84E+OOO +- 1.S6E-OOI 

413.7l 4.94E+000 + 1.91E-OOI 
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1 - -  ---- -I 

1 Segment 3 Results 
1---- ------1 

Segment: 3 Detector: DETOI Position: 3 
C:\Canberra\NDA2k\Data\00000211_CNTR0001 DCAT0002 PROCOOAG ANLZ0003 P003 S003 

Acquisition Start: 12/23/2008 1:43:29 PM 
Elapsed Live Time: 111.26 sec Elapsed Real Time: 120.00 sec 

Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.B zero atten. 
Calibration Date: 11/18/2008 9:40:51 AN 

Nuclide Energy Transmission Ratio 

SE-75 136.00 a . 07-2-+r:-O:-o02i
SE-75 264.66 0.137 +/- 0.0025 
SE-75 279.54 0.147 +/- 0.0036 
SE-75 400.66 0.183 +/- 0.0059 

Errors quoted at 1.000 signa 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 2/2/2009 5:15:27 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.33 3285 15056 1. 91 100.51 2.922E-005 6.33 
59.43 Y 117852 16042 1.12 120.71 4.987E-005 1.18 

M 94.80 2129 6263 1.48 191.39 1.329E-004 4.31 50.32 
n 99.01 Y 16070 8656 1.49 199.79 1.418E-Q04 2.48 
m 102.98 Y 12518 7166 1 50 207.73 1.498E-004 2.46 
M 111.02 1214 3398 1. 38 223.79 1. 646E-004 4.69 3.83 
m 114.52 Y 921 5994 1. 38 230.79 1. 705E-004 6.29 
M 122.94 Y 632 2016 1. OS 247.61 1. 833E-004 7.08 3.13 
m 125.27 Y 3443 2726 1. 06 252.28 1.86SE-004 2.29 
m 129.32 Y 3297 2127 1. 06 260.37 1.917E-004 2.29 

146.49 Y 445 2133 1. 04 294.67 2.121E-004 17.46 
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Energy 10 Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

152.71 Y 744 1590 1.ll 307.11 2.183E-004 9.28 
171.67 142 1518 0.51 345.00 2.319E-004 45.15 

M 203.54 Y 552 1033 1.14 408.67 2.406E-004 8.76 1.17 
m 207.98 Y 2210 922 1.15 417.55 2.407E-004 6.31 

311. 99 Y 237 533 1.23 625.39 2.153E-004 17.91 
M 332.63 Y 863 431 1. 39 666.64 2.071E-004 9.95 0.94 
m 335.42 Y 764 464 1. 39 672.20 2.061E-004 9.62 

344.97 584 4ll 1.19 691.29 2.023E-004 7.31 
M 368.47 Y 400 311 1. 32 738.25 1.933E-004 6.15 4.72 
m 375.02 Y 1881 288 1. 33 751.35 1.908E-004 2.63 
m 380.08 384 208 1. 33 761. 45 1. 890E-004 5.98 
m 382.72 312 194 1. 33 766.74 1.880E-004 6.70 

392.85 587 216 1. 49 786.98 1.843E-004 6.16 
413.67 Y 1725 153 1. 46 828.57 1.774E-004 3.02 

M 422.60 104 101 1. 09 846.42 1. 747E-004 13.05 0.69 
m 426.64 Y 61 87 1.10 854.51 1.735E-004 17.50 

451.35 227 92 1.15 903.88 1.663E-004 9.91 
618.78 Y 60 29 1. 21 1238.45 1. 303E-004 20.90 
652.41 Y 42 25 1. 39 1305.66 1.251E-004 25.95 
662.27 Y 335 29 1. 37 1325.35 1. 23 7E- 004 6.50 
721.90 Y 162 24 1. 38 1444.51 1. 160E- 004 9.75 
766.43 Y 23 18 0.90 1533.49 1.112E-004 36.80 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.10 +i- 0.01 

y Peak Identified by NlD 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Pitted singlet 
? " Adjacent peak noted 

Errors quoted at 1.000 sigma 

Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

pu-239 3.55E+OOO +- 1.48E-001 1. 44E+000 + 3.21E-002 

Beta: 1.68E+002 +- 9.37E+000 Alpha: 1,00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 9.76E-001 + 4.11E-002 
203.55 1.44E+000 +- 1.31E-001 
375.05 2.27E+OOO +- 7.32E-002 
413.71 2.37E+000 +- 8.69E-002 



Segmen~ Results Report for LL85234374 2/2/2009 5:16:42 PM Page 9 

1- ------------- ------ - -- -------- ---------1 
1 Segment 4 Results 11- ---- ---- -I 

Segment: 4 Detector: OETOl Position: 4 
C: \Canberra \NOA2k\Data \00000211 CNTROOOl_DCAT0002 _PROCOOAG_ANLZ0003 .P004 5004 

Acquisition Start: 12/23/2008 1:47:41 PM 
Elapsed Live Time: 114.80 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 5S Gal Gal v 23.9 zer"o atten. 
Calibration Oate: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 O. C)30 -:./ -0.00i4 
SE-75 264.66 0.100 +/- 0.0019 
SE-75 279.54 0.107 +/- 0.0028 
5E-75 400.66 0.168 +/- 0.0052 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spect.rum Validity Test warnings *** 
Peak Fit Test failed: some peakfs fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 2/2/2009 5:15:30 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3,00 


Energy IO Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

S9.48 Y 65342 9582 1.10 120.80 2.238E-006 1. 20 
M 94.73 1637 3818 1. 70 191.25 6,097E-005 5,19 27.37 
m 98.97 Y 9079 5078 1. 71 199.72 7,303E-005 3.32 
m 103.10 Y 5521 3467 1.72 207.96 B.504E-00S 3.37 

111.23 377 2844 1.40 224.21 1.086E-004 23.19 
M 123.01 Y 265 1386 1.03 247.75 1,401E-004 11.60 5,53 
m 125.30 Y 1347 1643 1. 03 252.32 1.457E- 004 3.44 
m 129.33 Y 3143 1314 1. 04 260.39 1. 549E-004 2,24 
M 146.49 Y 226 1179 1.12 294.67 1. 936E-004 11.78 1.74 
m 148.64 Y 194 1276 1.12 298.97 1.980E-004 13,18 
m 152.77 Y 595 1075 1.13 307.22 2.058E-004 5.87 
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_ --_._. 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keVI centroid Efficiency %Uncert. 

171.29 178 923 0.64 344.24 2.30BE-004 27.37 
M 203.50 Y 517 507 1. 09 408.61 2.44BE 004 5.71 1.20 
m 207.97 Y 1293 661 1.10 417.53 2.447E-004 3.34 

311.81 Y 203 315 1.18 625.03 2.043E-004 15.64 
M 332.76 Y 558 252 1.26 666.89 1.954E-004 9.23 0.94 
m 335.67 Y 299 229 1. 27 672.72 1. 942E- 004 10.39 
m 341.41 Y 74 212 1.27 684.18 1. 918E-004 19.70 
m 344.92 537 216 1. 28 691.19 1.904E-004 9.10 
M 368.50 Y 255 159 1. 37 738.31 1. 811E- 004 8.91 2.72 
m 375.02 Y 1404 146 1.38 751.34 1.786E-004 5.84 
m 380.09 242 134 1. 38 761.47 1.768E-004 9.09 
m 382.72 219 130 1. 39 766.73 1. 758E- 004 9.33 

392.87 443 100 1. 36 787.00 1.722E-004 6.25 
413.67 Y 1263 81 1.42 828.57 1.649E-004 3.30 
422.76 36 115 1. 31 846.74 1.618E-004 51.97 
451.36 124 73 1. 35 903.89 1. 531E-004 14 .48 
619.19 Y 33 20 1.25 1239.27 1. 209E-004 28.75 
662.32 Y 133 17 1.40 1325.46 1.159E·OO4 10.34 
722.09 Y 64 14 1. 34 1444.89 1.103E-004 15.94 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.05 +/- 0.01 

y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a mUltiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results 

Absorption correction model: FULL 

Nuclide Corrected Mass (gl Uncorrected Mass (g) 

Pu-239 2.29E+OOO +- 1.21E-001 1.39E+OOO +- 3.33E~002 

Beta: 9.15E+001 + 1. OOE+OOI Alpha: J.OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1.15E+OOO +- 4.54E-002 
203.55 1. 33E+OOO +- 8.06E-002 
375.05 1.S1E+OOO +- 1.12E-OOl 
413.71 1. 87E+OOO +- 7.43E-002 
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1--------- -- -- - ------- ---- -- - - -- - -- - -- - ------- -I 
i Segment 5 Results 
1------ --------------- -- -------------- --------- ---- -- ----I

1 

Segment: 5 Detector: DET01 Position: 5 
C:\Canberra\NDA2k\Data\00000211_CNTROOD1_DCAT0002_PROC00AG_All1,Z0003_P005_S005 

Acquisition Start: 12/23/2008 1: 51: 52 PM 
Elapsed Live Time: 115.81 sec Elapsed Real Time: 120.00 sec 

********************* ~ransmission Results **************~*********** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

8E-75 136.00 0.001 +/- 0.0003 
8E-75 264.66 0.039 +/- 0.0011 
SE-75 279.54 0.046 +/- 0.0019 
8E-75 400.66 0.097 +/ 0.0039 

Errors quoted at 1.000 sigma 

Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 2/2/2009 5:15:33 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHr~ Peak peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

49.75 1664 6886 0.50 101.36 1.764E-005 7.97 
59.49 Y 52095 6734 1. 08 120.82 2.546E-005 1.21 
74.95 Y 140 1266 0.94 151.72 3.878E-005 38.77 

M 94.77 1665 2965 2.07 191.31 5.4558-005 6.18 18.63 
m 99.08 Y 8731 3837 2.06 199.94 5.755E-005 4.26 
m 103.26 Y 3434 2700 2.07 208.30 6.028E~005 4.42 

ll1. 24 698 1957 1. 33 224.23 6.499E-00S 10.47 
M 125.32 Y 781 1154 1. 03 252.38 7.1688-005 4.59 3.15 
m 129.33 Y 3782 1050 1. 04 260.39 7.322E-005 2.04 
M 144.14 177 863 1. 08 289.99 1.0518-004 12.86 0.94 
m 146.37 Y 186 851 1. 09 294.44 1.097E-004 12.17 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 148.61 Y 252 931 1. 09 298.92 1.137E-004 9.45 
IT. 152.75 Y 916 80B 1.10 307.19 1.202E-004 4.13 

171. 38 137 742 1. 07 344.41 1. 403E-004 31.54 
M 203.53 Y 526 464 1. 09 408.66 1.S69E-004 5.36 0.90 
m 208.01 Y 1169 472 1. 09 417.61 1.581E-004 3.42 

311.92 Y 156 277 1.49 625.26 1. 620E-004 18.59 
M 332.76 Y 555 205 1. 29 666.89 1.600E-004 4.66 1.05 
m 335.65 Y 227 186 1. 29 672.67 1.597E-004 7.48 

344.97 525 225 1. 39 691.29 1.584E-004 6.40 
M 375.00 Y 1427 113 1. 34 751.31 1.536E-004 5.66 1. 29 
m 380.06 252 94 1. 34 761. 41 1.527E-004 8.59 
m 382.65 222 89 1. 34 766.60 I.S22E-004 8.91 

392.84 517 99 1. 36 786.95 1. 503E-004 5.60 
413.68 Y 1249 72 1. 48 828.60 1.458E-004 3.27 
422.62 98 54 1. 20 846.46 1.438E-004 15.64 
451.45 150 39 1. 28 904.07 1.376E-004 10.61 
662.20 Y 66 14 1. 60 1325.22 1. 054E-OG4 15.61 
722.08 Y 25 9 1. 31 1444.86 9.954E-005 27.64 
766.44 Y 13 13 0.92 1533.51 9.583E-OOS 50.55 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.04 +/- 0.01 


Y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a mUltiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (9) Uncorrected Mass (g) 

Pu-239 correction not done - 2.17E+OOO +- 5.87E-002 

Beta: -4.80E+001 +- 1.55E+001 Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in attempted correction: 4 

Energy Mass (9) 
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1--------------- ---- -- -- -- -- -- 
I Segment 6 Resul ts 
1------ ----- ------------------ -- 

Segment: 6 Detector: DETO 1 Pos i t ion: 6 
C: \Canberra\NDA2k\Data\ 00000211 CNTR0001_DCAT0002_PROCOOAG_ANLZ0003 P006_S006 

Acquisition Start: 12/23/2008 1:56:03 PM 
Elapsed Live Time: 116.87 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: S5 Gal Galv 23,8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.009 +/- 0.0009 
SE-75 264.66 0.067 +/- 0.0015 
SE-75 279.54 0.073 +/- 0.0022 
SE-75 400.66 0.119 +/- 0.0042 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi square exceeds limit of 3.0 

Peak Analysis Performed on: 2/2/2009 5:15:37 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity; 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert 

59.49 Y 38445 4611 1. 08 120.81 7.827E-007 1.24 
74.95 153 883 0.97 151. 72 9.255E-OQ6 29.79 

M 94.74 1145 1834 2.05 191.27 4.300E-005 6.72 14.79 
m 99.20 Y 6139 2393 2.05 200.18 5.319E-005 4.66 
m 103.10 Y 2399 1695 2.04 207.98 6.240E-005 4.77 
M 111.03 976 1120 1. 86 223.82 a.10SE-OOS 4.01 12.92 
m 114.97 Y 835 1833 1. 87 231.69 9.006E-005 5.29 
M 125.30 Y 540 822 1. 09 252.34 1. 115E- 004 7.45 1.96 
m 129.32 Y 2572 651 1.10 260.36 1.188E-004 5.05 
M 144.21 144 577 1. 06 290.12 1.522E-004 15.68 3.28 
m 148.63 Y 193 542 1. 06 298.95 1. 622E-004 12.14 
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Energy ID Net Peak Continuum FWHM Peak Peak Net. Area Fit 
(keV) Area Counts (keV) centroid Efficiency %tJncert. 

m 152.75 Y 739 505 1.07 307.18 1.705E-004 6.21 
M 203.54 Y 381 383 1.14 408.68 2.138E-004 6.23 1.50 
m 208.02 Y 859 440 1.14 417.63 2.143E-004 3.90 

311.73 Y 127 168 1.15 624.87 1.910E-004 18.16 
M 332.78 Y 400 147 1.42 666.94 1.850E-004 5.32 1.58 
m 335.75 Y 183 165 1.42 672.87 1. 843E-004 8.] 7 

344.93 306 158 1.10 691. 21 1.817E-004 8.73 
368.42 Y 142 117 1.10 738.15 1.754E-004 14.82 

M 375.02 Y 799 97 1. 28 751.35 1. 737E-004 3.76 1. 38 
m 380.09 154 79 1.28 761. 48 1.725E-004 8.53 
m 392.70 145 70 1.29 766.70 1.718E-004 8.79 

392.86 294 91 1. 56 786.98 1. 693E-004 8.01 
413.72 Y 819 47 1. 39 828.68 1. 642E- 004 3.94 
451.49 93 23 1. 21 904.15 1.560E-C04 13 .19 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.03 +/- 0.01 

y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F -Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit> 

Absorpt ion correet i on mode 1: FUI.:L 

Nuclide Corrected Mass {g) Uncorrected Mass (g) 

Pu-239 correction not done 1.14E+OOO + 2.99E-002 

Beta: -1.35E+001 + 1.38E+OOl Alpha, 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in attempted correction: 4 

Energy Mass (9) 
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1------ ---- -- - ----------- - --- II Segment 7 Results I
I ---- ----------- -------- - I 

Segment; 7 Detector; DETQl Position: 7 
C: \Canberra \NDA2k\Data\00000211 CNTR0001_DCAT0002 PROCOOAG_AMLZ0003_P007 _S007 

Acquisition Start: 12/23/2008 2:00:1S PM 
Elapsed Ljve Time: 117.87 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o. o03~+7~o-:Oijo;, 
SE-75 264.66 0.039 +/- 0.0010 
SE-75 279.S4 0.046 +/- 0.0017 
SE-75 400.66 0.100 +/- 0.0037 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results 

Peak Analysis Performed all: 2/2/2009 
Peak Analysis From Channel: 
Peak Search Sensitivity: 

5,15:40 PM 
80 to 

3,00 
Channel: 8192 

Energy 
(keV) 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

FH. 

59,51 Y 23658 3093 l. 07 120.87 1.170B-006 1,32 
M 94.69 612 1116 1.96 191.17 3.597E-005 8.97 8,13 
m 99,08 Y 2960 1496 l. 97 199.93 4.372E-005 6.04 
m 103,16 Y 1304 1160 l.97 208.10 5, 119E- 005 6,22 

111.25 255 808 1. 66 224.26 6.606E-00S 17.61 
M 12S,31 Y 320 501 1. 03 252.36 8,986E-00S 7.08 2.00 
m 129.33 Y 1447 474 1.04 260.39 9.582E-005 3.02 
M 148.S3 Y 61 365 1. 05 298,75 1.386E-004 26,16 2,50 
m 152.84 Y 233 443 1. 05 307.37 1.470E- 004 9.51 
M 203.52 Y 210 252 1.29 408.64 1.871E-004 13 .11 1. 35 
m 208.05 Y 617 204 1. 29 417.69 1.873E-004 10.43 

311.99 Y 70 100 1. 00 625,40 1,641E-004 24.38 
M 332.72 Y 229 104 1.38 666,82 1. 589E-004 18.64 0.40 
m 33S.69 Y 123 92 1.38 672.76 1. 581E-004 19.61 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

344,85 214 90 1. 37 691.06 1. 557E·004 9,65 
M 375.01 Y 504 66 1.27 751.32 1.477E-004 4.65 1.13 
m 380,17 88 57 1. 27 761. 64 1,464E-004 11 ,48 
m 382.93 74 49 1. 27 767.15 1,457E-004 12.90 

392,86 210 51 1.66 786.98 1.433E-004 8.92 
413.73 Y 487 33 1.49 828,71 1. 378E-004 5.05 
422,63 42 21 1.42 846.47 1,355E-004 22,82 
451. 51 56 10 1. 24 904.19 1.28BE-004 IS.77 
662.63 Y 25 11 1.22 1326,07 I,022E-004 28.73 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 02 +/ - 0 .01 

y peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mUltiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU-239 - correction not done - 8.19E-001 +- 2.55E-002 

Beta: -6.1SE+000 +- 1.40E+OOI Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in attempted correction: 4 

Energy Mass (g) 
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[-- - -- - -------- -- -- - -- - -. - - ----I 
[ Segment 8 Results 
[- --------- - ---- ----------------------1

1 

Segment: 8 Detector: DET01 Position: 8 
C: \Canberra \NDA2k\Data\00000211_CNTROOa 1_DCAT0002 PROCOOAG _AMLZ0003_POOB_S008 

Acquisition Start: 12/23/2008 2:04:26 PM 

Elapsed ~ive Time: 118,46 sec Elapsed Real Time: 120_00 sec 


********************* Transmission Results ************************** 

Calibration Description: 5S Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9: 40: 51 AM 

Nuclide Energy Transmission Ratio 

o _ i45-~-+FO:o027-SE-75 136.00 
SE-75 264.66 0.243 +/- 0.0039 
SE-75 279.54 0.254 +/- 0.0048 
SE-75 400.66 0.320 +/- 0.0076 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:15:42 PM 

Peak Analysis From Channel: BO to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 
(keV) 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%:Uncert. 

Fit 

59.50 Y 12114 1781 1.07 120.85 6.404E-005 1. 51 
M 94.69 278 739 1. 80 191.17 1. 652E- 004 13.76 4.36 
m 98.91 Y 1487 1104 1. 81 199.60 1.7S4E-004 8.85 
m 103.12 Y 671 880 1.82 208.01 1.B49E-004 9.36 

111.25 179 517 1. 63 224.26 2.016E-004 19.92 
M 125.29 Y 208 369 1. 05 252.30 2.249E-004 8.91 2.31 
m 129.34 Y 775 380 1. 05 260.41 2.304E-004 4.11 

152.85 Y 52 340 0.95 307.39 2.580E-004 54,11 
M 203.62 Y 132 192 1. 05 408.83 2.79SE-004 11.07 1. 23 
m 208.07 Y 307 213 1. 06 417.73 2.79SE-004 6.92 

311.91 Y 62 100 1. 06 625.23 2.502E-004 28.59 
332.61 Y 73 128 1. 21 666.60 2.419E-004 26.22 
345.07 108 74 1.13 691. 49 2.369E-004 15.94 

M 375.03 Y 367 52 1. 21 751.36 2.249E-004 5.52 1.28 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert, 

m 380.28 79 38 1. 22 761. 85 2.228E-OQ4 11. 85 

m 382.71 51 33 1. 22 766.71 2.219E-004 15.39 


392.83 115 33 1. 40 786.92 2.1808-004 12.35 
413.73 Y 316 20 1.49 828.70 2.100E-004 6.17 
451. 45 36 18 1. 65 904.07 1. 964E- 004 24.90 
662.02 Y 21 8 1. 26 1324.85 1.443E-004 30.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 01 +/ 0.01 

y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model; FULIJ 

Nuclide Corrected Mass (9) Uncorrected Mass (9) 

Pu-239 5.18E-OOI + 3.5BE-002 2.47E-OOI +- 8.42E-003 

Beta: 1,28E+002 +- 1.32E+OOI Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (9) 

129,30 1.91E-OOI +- 1.03E-002 

203 55 2.97EOOl +- 3.36E-002 

375.05 3.77E-001 +- 2.19E-002 
413.71 3.67E-001 +- 2.38E-002 
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1-------- ----- - ------------- - 1 
Segment 9 Results 11--------------------- -- -- -- ---I 

Segment: 9 Detector: DETOI Position: 9 
C:\Canberra\NDA2k\Data\00000211_CNTROOOI_DCAT0002 PROCOOAG_ANLZ0003 P009_S009 

Acquisition Start: 12/23/2008 2: 08: 37 PM 

Elapsed Live Time: 118.73 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: l1/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

~~-

SE-75 136.00 0.049 +/- 0.0014 
SE-75 264.66 0.130 +/- 0.0023 
SE-75 279.54 0.145 +/ 0.0032 
SE-75 400.66 0.203 +/- 0.0056 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:15:45 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Bfficiency %Uncert. 

59.52 Y 7648 1105 1.10 120.89 6.496E-006 1. 70 
M 94.57 243 47S 1. 51 190.92 8.608E-00S 13 .80 2.52 
m 98.74 Y 805 77.7 1.52 199.25 9.806E-OOS 9.69 
m 103.22 Y 425 657 1. 53 208.22 1.105E-004 10.45 

Ill. 25 142 399 1. 74 224.26 1. 311E-004 22.05 
M 125.31 Y 125 296 1. 05 252.35 1.605E-004 12.28 1.21 
m 129.35 Y 611 301 1. 06 260.43 1.673E-004 4.64 
M 203.52 Y 108 147 1.11 408.65 2.297B-004 11. 68 1. 79 
m 207.99 Y 268 178 1.12 417.58 2.298E-004 7.16 

332.77 Y 78 111 1. 40 666.92 2.062E-004 24.07 
344.89 102 53 1.20 691.13 2.030E-004 14.56 

M 375.09 Y 257 37 1. 07 751. 48 1.952E-004 14.45 0.78 
m 380.07 46 25 1. 08 761. 44 1.939B-004 20.57 
m 382.69 56 21 1. 08 766.68 1. 932E-004 18.87 
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Energy 
(keV) 

ID Net 
A

Peak 
rea 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

392.80 
413 . 63 Y 

104 
285 

25 
21 

1. 02 
1.59 

786.87 
828.49 

1.907E-004 
1.856E-004 

12.53 
6.50 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/-- 0.01 

y ; Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results 

Absorption correction model: PULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.68E-001 +- 4.38E-002 2.48E-001 +- 1.04E-002 

Beta: 1.05E+002 +- 1.63E+001 Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 2.07E-OOI +- 1.258-002 
203.55 2.95E-OOl +- 3.S9E-002 
375.05 3.04E-OOI +- 4.43E-002 
413.71 3.75E-OOl +- 2.S7E-002 
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1--- ------------------
Segment 10 Results 

1·---- ---.----. 

Segment: 10 Detector: DETOI Position: 10 
C:\Canberra\NDA2k\Data\00000211_CNTR0001_DCAT0002 PROCOOAG ANLZ0003 POlO 

Acquisition Start: 12/23/2008 2:12:49 PM 
Elapsed Live Time: 118.90 sec Elapsed Real Time: 120.00 sec 

Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o . 0-8:l~ + / --0:-0-018
SE-75 264.66 0.159 +/ 0.0027 
SE-75 279.54 0.165 +/- 0.0034 
SE-75 400.66 0.220 +/- 0.0059 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:15:48 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area 
{keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.49 Y 4721 778 1. 04 120.83 3 ABlE-DOG 2.01 
M 98.80 Y 365 504 1. 26 199.38 9.163E-005 6.54 
m 103.11 Y 194 562 1.27 207.99 1.D77E-004 9.82 

129.34 Y 429 262 1.14 260.41 2.015E-004 7.34 
M 203.34 Y 94 133 1.21 408.28 3.063E-004 12.63 
m 208.07 Y 187 162 1.22 417.74 3.056E-004 8.25 

332.76 Y 83 44 1. 37 666.89 2.247E-004 15.52 
345.01 70 54 1.18 691.38 2.169E-004 20.02 

M 375.05 Y 189 35 1.15 751.40 1. 996E- 004 7.41 
m 380.24 33 30 1.16 761.77 1.968E-004 19.98 
m 382.73 41 27 1.16 766.74 1.95SE-004 17.13 

392.83 78 18 1.17 786.93 1. 904E- 004 13.77 
413.69 Y 227 19 1.77 828.61 1.807E-004 7.38 
422.54 27 12 1. 01 846.31 1.768E-004 27.65 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mUltiplet region 
p Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

SOlO 

Fit 

1.80 

1.53 

1. 30 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.61E-OOl +- 3.30E-002 1.68E-OOl + 7.68E-003 

Beta: 1.41E+OO2 +- 1.90E+OOl Alpha: 1.00E+OOO + O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 1.21E-00l +- 9.98E-G03 
203.55 1.94E-OOl +- 2.53E-002 
375.05 2.1SE-001 +- 1.68£-002 
413.71 3.07£-001 +- 2.37E-002 
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/------------------------------------------------------------ - -----1 
I Segment 11 Results 1
1- -- - ------ - - - - - --- - - - -------------- - ----------------1 
Segment: 11 Detector: DETOl Position: 11 
C: \Canberra\NDA2k\Data \00000211_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P011_S011 

Acquisition Start: 12/23/2008 2:17:00 PM 

Elapsed Live Time: 119.04 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Gab 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o_llo-iT 0_0022 
SE-75 264_66 0.188 ~/- 0.0031 
SE-75 279.54 0.193 +/- 0.0039 
SE-75 400.66 0.246 ~/- 0.0063 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:15:51 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keVI Area Counts (keV) centroid Efficiency %Uncert. 

59.57 Y 3208 511 1. 08 120_98 3.941E-006 2_31 
98.86 230 456 1.26 199.50 1. G98E- 004 15.17 

M 125.31 Y 75 185 0_99 252.34 2.103E-004 15.36 0.98 
m 129.36 Y 337 178 0.99 260.44 2.225E-004 6.49 

208.14 Y 129 124 1.22 4l7.86 3.0l7E-004 15.09 
332.74 48 63 0.75 666.85 2.282E-004 29.66 
374.96 Y 169 28 1.60 751.22 2.076E-004 9.18 
113.73 Y 140 16 1.60 828.70 1.921E-OC4 9_64 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.CO +/ 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Meiss (g) Uncorrected Mass (g) 


2.63E-OOl +- 2.83E-002 1.0SE-OOl +- 5.56E-003 


Beta: 1.44E+002 +- 1.91E+001 Alpha: 1.00E+000 + .. O.OOE+OOO 

Number of energy lines used in correction: 3 


Energy Mass (g) 


129.30 8.60B-002 +- 6.22E-003 
375.05 1.87E-001 +- 1.76E 002 
413.71 1.78E··001 +- 1.76E-002 



Segment Results Report for LL85234374 2/2/2009 5:16:52 PM Page 25 

1--------------------------- ------- ----- --- - ------ -------- --I 
I Segment 12 Resul ts I 
1---- - - --- -----.---- ----- ------ - --------------------------------1 
Segment: 12 Detector: DET01 Position: 12 
C:\Canberra\NDA2k\Data\00000211_CNTR0001_DCAT0002 PROCOOAG ANLZ0003_P012_S012 

Acquisition Start: 12/23/2008 2:21:11 PM 

Elapsed Live Time: 119.19 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-·75 136.00 0.223 +/- 0.0038 
SE-75 264.66 0.310 +/- 0.0048 
SE-75 279.54 0.320 +/- 0.0057 
SE-75 400.66 0.362 +/- 0.0082 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:15:55 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum F'flHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.54 y 1305 341 1. 03 120.91 1.711E-004 3.63 
99.00 93 235 1.11 199.77 2.163E-004 25.77 

129.41 Y 123 175 1.18 260.54 2.632E-004 18.32 
208.06 Y 20 75 0.68 417.71 3. 112E- 004 64.51 
375.09 Y 65 17 1.16 751.48 2.472E-004 15.75 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m - Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass {g} Uncorrected Mass (g) 

PU-239 9.33E·002 +- 2.44E-002 3,37E-002 +- 4.41E-003 

Beta: 1.62E+002 +- 4.84E+001 Alpha: 1.00E+OOO + O.OOE+OOO 
Number of energy lines used in correction: 2 

Energy Mass (9) 

129.30 2.66E-002 + 4.96E-003 
375.05 6.0SE-002 + 9.62E-003 
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1--' ----- ---------- ----------- ---I 
Segment 13 Results 

1--------
Segment: 13 Detector: DET01 Position, 13 
C,\Canberra\NDA2k\Data\00000211_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003 P013_S013 

Acquisition Start, 12/23/2008 2:25,23 PM 

Elapsed Live Time, 119.22 sec Elapsed Real Time, 120.00 sec 


------------""--""--""--"----""-----
********************* Transmission Results ************************** 

Calibration Description: S5 Gal Galv 23.8 zero atten. 
Calibration Date, 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

136.00 0.156 +/ 0.0029 
SE-75 264.66 0.247 +1- 0.0039 
SE-75 279.54 0.259 +/ 0.0048 
SE-7S 400.66 0.288 + j- 0.0070 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:15,58 PM 

Peak Analysis From Channel: 80 to Channel, 8192 

peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.43 Y 404 211 1. 20 120.70 1.256E-004 7.42 
129.27 Y 37 117 0.74 260.27 2.369E-004 44.82 

Reference Peak Correction factcr (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3; 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1----------- -------- -----------------1 
Segment 14 Results1

1--- ----- ------ I 
Segment: 14 Detector: DETOl Position: 14 
c:\Canberra\NDA2k\Data\00000211_CNTR0001_DCAT0002 PROCOOAG ANLZ0003 P014 SOH 

Acquisition Start: 12/23/2008 2:29:35 PM 
Elapsed Live Time: 119.23 sec Elapsed Real Time: 120.00 sec 

..------------_.._--_. ---- ---_ .. __ 
********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

.00 0.143 7 
SE-75 264.66 0.235 +/- 0,0037 
SE-75 279.54 0.239 +/- 0.0045 
SE-75 400.66 0.282 +/- 0.0069 

Errors quoted at 1.000 sigma 

*********************** peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:16:01 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3,00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.59 Y 379 179 1.17 121.02 4.099E-006 7.39 
98.76 57 166 0.83 199.29 1.164E-004 34.90 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 00 +/ - 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
rn Other peak in a mult.iplet region 
F Fitted singlet. 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1- --- --- --- --------------- --- --- ------------ --- -----------1 
: Segment 15 Results 1 

1------------------ -------------------- -----.--------- --I 
Segment: 15 Detector: DET01 Position: 15 
C:\Canberra\NDA2k\Data\00000211_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P015_S015 

Acquisition Start: 12/23/2008 2:33:46 PM 

Elapsed Live Time: 119.26 sec Elapsed Real Time: 120.00 sec 


Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.239--;/0.0040 
SE-75 264.66 0.339 +/- 0.0052 
S8-75 279.54 0.339 +/- 0.0060 
S8-75 400.66 0.378 +/- 0.0085 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:16:04 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy 
(keV) 

ID Net 
A

Peak 
rea 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

59.52 Y 
129.64 Y 

375 
69 

116 
95 

1. 00 
0.70 

120.88 
261.00 

4.1528-006 
2.733E-004 

6.72 
23.56 

Reference Peak Correction factor (from 2234.4 keV peak) is 1 00 +/- 0.01 

Y .- Peak Identified by NID 
M First peak in a ffiu"l.tiplet region 
m Other peak in a multiplet region 
F - Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1_000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model, FULL 
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1----- -- -- -- -- - ,- -- -
1 Segment 16 Results 
1----------------- -------------- -- -- -
Segment: 16 Detector: DETOl Position: 16 
C:\Canberra\NDA2k\Data\00000211 CNTROOOl DCAT0002_PROCOOAG_ANLZ0003 P016_S016 

Acquisition Start: 12/23/2008 2:37:57 PM 

Elapsed Live Time: 119,29 sec Elapsed Real Time: 120,00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23,8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 ~~ 

Nuclide Energy Transmission Ratio 

SE-75 136.00 o.305-+7=-0:0049-
SE-75 264.66 0.399 +/ 0.0060 
SE-75 279.54 0.414 +/- 0.0070 
SE-75 400.66 0.441 +/- 0.0094 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *****.***************** 

Peak Analysis Performed on: 2/2/2009 5:16:08 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.61 Y 186 85 1.14 121.06 8.B73E-005 10.38 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

ADsorption correction model: FULL 

****************** 
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1 -----  - .--- ----------1 

I Sum of Segment NID Results 
Category, Segmented

1----- ----- ----- - ---- ------ --.-- I 

C:\Canberra\NDA2k\Data\00000211_CNTROOOl,DCAT0002 PROCOOAK.CNF 

~~~~,-~~..,--~"--~..,-

***************** Self Absorption Correction Results ****************** 

Absorption correction model: 

Nuclide Corrected Mass (gl Uncorrected Mass (g) 

Pu-239 2.82E+OOI +- 5.82E-00I 2.70E+000 +- 6.56E .. 002 

Seta: 1.95E+002 + 9.89E+OOO Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (9' 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


..--	 ..-- --_..~-

n on Fe < 3.632E-002 +/-
~ 

2.H < 5.341E-007 < 1.674E-015 
Pulser < Q.QOOE+OOO +/- 0.0% < O.QOOE+OOO 
Na22 < 4.863E-002 +1- 2.2% < 7.151E-007 < 7.684E-012 
Al-26 < 4.203E-002 +1- 16.2% < 6.1S1E-007 < 2.211E .. 006 
K-40 < 5.0B5E-00I +/ 5.6% < 7.47BE-006 < 7.933E-002 
Co-57 < 6.057E-00I +1 3.5% < B.908E-Q06 < 7.087E-Oll 
Co-60 < 4.456E-002 +/- 2.9% < 6.552E-007 < 3.908E-Oll 
5e-75 < 1. s57E-001 +/- 1.9% < 2.289E-006 < 1.07lE-Oll 
Kr-85 < 1.42SE+00I +1- 3,2% < 2.096E-004 < 3.591E-008 
Sr-90 1.038E-OOl +1- 21.4% 1.527E-006 7.52BE-OIO 
Sb-125 < 2.645E-OOI +/ 2.3% < 3.890E-006 < 2.545E-OI0 
Sa-133 < 1. 525E .. 001 +/- 1. 8% < 2.243E-006 < 6.026E-OI0 
Cs-134 < 3.962E-002 +/ 2.0% < 5.827E-007 < 3.023E-011 

? 	 Cs-137 1.03SE-00l +/- 21.4% 1.527E-006 1.1B4E-009 
Eu-152 < 1.438E-00l +/- 3.B% < 2.115E-006 < 8.083E-OI0 
Eu-lS4 < 1.389E-OOI +/- 2.4% < 2.042E .. 006 < 5.207E-OIO 
Ho-166m < 7.137E-002 +1- 2.4\ < 1.0s0E-006 < 3.968E .. 008 
Bi 207 < 5.317E-002 +/ 2.1% < 7.818E-007 < 9.676E-OI0 
Pb-210 < 1.686E+004 +/- 309.7% < 2.479E·001 < 2.192E-004 
Ra-226 < 1.174E- 001 +1- 2.4% < 1. 727E-006 < 1.174E-007 
Ac-227 < 5.464E-001 +/- 8.3% < 8.036E-006 < 7.486E-009 
Th-230 < 2.762E+002 +/- 8.6% < 4.062E-003 < 1.353E-002 
Pa .. 231 < 3.243E+OOO +/- 11 .2% < 4.770E-005 < 6.779E-00s 
Th.. 232 < 1.360E-OOI +/- 2.6% < 1.999E 006 < 1.225E+OOO 
U-232 < 2.067E-00I +1- 2.3% < 3.039E .. OO6 < 9.568E-009 
U-233 < 2.239E+003 +/ 2.7% < 3.292E-002 < 2.283E-OOI 
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Pa-234 < 1. 687E-OOl +/ 12.2% < 2.481E-006 
Pa-234m < 2.376E+OO2 +/ 2.3% < 3.495E-003 
U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.723E-OOl +/ 2.5% < 2.533E-006 < 7.873E-002 
Np-237 4.46SE+OOO +/ 7.6% 6.567E-OOS 6.251E-003 
Pu-238 8.605E+OO5 +/ 4.0% 1.265E+OOl 4.973E-002 
U-238 < 4.9S7E+OOO +/ 2.2% < 7.290E-OOS < 1. 457E+OOl 
Pu-239 1.773E+OO6 +/ 2.1% 2.608E+OOl 2.819E+OOl 
Pu-239B < 1.613E+OO4 +/ 5.2% < 2.372E-OOl < 2.565E-OOl 
U-239 < 1.121E+OO5 +/ - 368.5% < 1.649E+OOO 
Pu-240 < 2.107E+OO4 +/ 4.9% < 3.098E-OOl < 9.163E-002 
Am-241 6.979E+005 +/ 3.1% 1.320E+OOl 2.586E-00l 
Am-241B 7.638E+OO5 +/ 2.0% 1.123E+OOl 2.20GE-OOl 
Pu-241 1.089E+OO6 +/. 6.5% 1.601E+OOl 1.047E-002 
Pu-241B 2.948E+OO6 +/ - 2.2% 4.335E+OOl 2.836E-002 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 1.206E+OOO +/ 40.2% 1.773E·OO5 5.969E-006 
cm-243 < 6.309E-00l +/~ 3.4% < 9.278E-006 < 1. 211E- 008 
cm-244 < 4.380E+OO4 +/ 14.2% < 6.441E-00l < 5.343E·OO4 
Cm-24S < 1. 074E+OOO +/ 7.7% < L 579E-OOS < 6.174E-006 
Cm-247 < 1.053E-OOl +/ 8.6% < 1.548E-C06 < 1.126E-003 
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Nuclide Total Activity 
{uCi, 

%Error Concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

~1:~229E:00l4/ -
< S.873E-OOl +/

3. 
5.6% 

< 

< 

1.BOBE-006 
B.637E-006 

< 

< 

2.974E-OOB 
3.671E-007 

? Nuclide is part of an undetermined solution 
X ;; Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< MDA 

@ ~ Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 
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1------- --- I 

I 
 Summed Segment Spectra Results 
 1 
Category: Segmented 1

1---------- ----I 

X 

X 


X 


X 

X 

C:\Canberra\NDA2k\Data\00000211_CNTROOOl_DCAT0002 PROCOOAI.CNF 

Elapsed Live Time: 112.10 sec Elapsed Real Time: 120.00 seC 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 1.124E-OOl+/ 1.0% < 1.653E-006 < S.lBIE-015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 2.106E-001 +/ 19.4% 3.096E-006 3.327E-Oll 
Al-26 < 1.123E-001 +/ 6.5% < 1.651E-006 < 5.904E-006 
K-40 1.953E+OOO +/ 20.1% 2.872E-OOS 3.046E-OOl 
Co-57 
Co-60 1.220E··OOI +/ .. 24.2% 1. 794E-006 1.070E-OIO 
Se-75 < 5.668E-QOl +/ 1. 0% < B.336E-006 < 3. 900E-Oll 
Kr-85 < 4.700E+OOI +/ 2.4% < 6.9l2E-004 < 1.1B4E-007 
Sr-90 < 2.188E-OOI +/ 0.7% < 3.2l7E-006 < 1.586E-009 
Sb-125 < 7.332E-OOI +/ 1.3% < 1. 078E-00S < 7.053E-OIO 
8a-l33 < 4.496E-OOI +/ 0.8% < 6.611E-006 < 1.776E-009 
Cs-134 < 1.29BE-001 +/ 0.8% < 1.908E-006 < 9. 90lE-Oll 
Cs-137 
Eu-152 < 5.165E-OOI +/ 1.7% < 7.S95E-006 < 2.903E-009 
Eu-154 
Ho-166m < 1.947E-OOI +/ 1.6% < 2.863E-006 < 1. GB2E-007 
Bi-207 < 1.498E-OOI +/ 0.7% c 2.203E-006 < 2.726E-009 
Pb-210 < 1.460E+004 +/ 11.3% < 2.147E-OOI < 1. 89BE-004 
Ra-226 c 3.472E-OOI +/ 1.3% < 5.106E-006 < 3.472E-007 
Ac-227 < 2.023E+OOO +/ 8.2% < 2.97SE-005 < 2.772E-008 
Th-230 3.767E+003 +/ 20.5% S.S39E-002 1.846E··OOI 
Pa-231 < 1. 072E+ODI +/ 11.1% < 1.S77E-004 < 2.241E-004 
Th-232 
U-232 4.397E-OOI +/ 54.4% 6.467E-006 2.036E-OOB 
U-233 < 8.953E+003 +/ 1.4% < 1.317E-OOl < 9.l32E-OOl 
Pa·234 < 6. 772E-OOI +/ 12.1% < 9.959E-006 
Pa-234m < 8.367E+002 +/ 1. 5% < 1.230E-D02 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 6.896E-001 +/ 1.7% < 1.014E-005 < 3.1S1E-001 
Np-237 3.484E+OOO +/ S .1% S.124E-OOS 4.B7BE-003 
Pu-238 6.589E+005 +/ 5.7% 9.690E+OOO 3.809E-002 
U-238 1.874E+001 +/ 24.2% 2.7S6E-004 5.509E+OOl 
Pu-239 1. 584E+006 +/ 1.7% 2.]30E+OOl 2.519E+OOl 
Pu-239B 1.093E+006 +/ 1.3% 1. 60BE+OOI 1. 738E+OOI 
U-239 < 3.026E+004 +/ 15.0% < 4.4S0E-OOl 
Pu-240 
Arn-241 7.359E+005 +/ 3.3% 1. 082E+OOl 2.ll9E-OOl 
Am-241B 5.422E+005 +/ 1.6% 7.974E+OOO 1.S62E-OOl 
Pu-241 1.223E+006 +/ 6.9% 1.798E+OOI 1.l76E-002 
Pu-241B 2.36lE+006 +/ 2.0% 3.472E+001 2.27lE-002 
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Pu-242 < Q,OOOE+OOO +1 0.0% < O.OOOE+OOO < O,OOOE+OOO 
Am-243 < 2.194E+OOO +/ 1.1% < 3.227E-005 < 1.086E-005 
Cm-243 < 2,263E+00O +/ 3,0% < 3.328E-005 < 4.345E-008 
Cm-244 < 1.S44E+OO5 +1 14,1% < 2.270E+OOO < 1. 883E-003 
Cm-245 < 4.24SE+OOO +/ 7.4% < 6.243E-005 < 2.441E-005 
Cm-247 < 3.011E-OOl +/. 8.4% < 4.428E-006 < 3.222E-003 



------ -------

NIDf~DA Report tor LL85234374 2/2/2009 Page 40 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 ~-3--:570E~·ooi+/· 3.1% < 5.2S1E-006 < 8.640E-00B 
Cf-251 < 2.355E+000 +/- 5.3% < 3.464E-005 < 1.472E-006 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 


Nuclide was manually edited* 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g} 

Pu-239 2.52E+001 +- 4.24E-001 1.13E+001 +- 9.48E-002 

Beta: 1.53E+002 +- 3.68E+00O Alpha, 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 7.86E+000 +- 1.2BE-OOl 
203.55 1.1113+001 +- 2.56E-001 
375.05 1. 69E+001 +- 2.26E-001 
413.71 1.7SE+OOl +- 2.53E-001 



Aut~~a~ed ITR for LL85234374 2/2/2009 5:17:23 PM Page 42 

1------------ ---------.-----.---------------.--	 - -I 
Automated Independent Technical Review1 	 1 

1 ----- -----  -I 

counter ID: SGS with Trans. Count Type: Assay - 55 Gal Galv 23.8 

Container ID: LL85234374 Assay Date: 12/23/2008 

Waste Matrix Code: 

Sequence Number: 211 


1 ----- -- -- -------- -- . -.------- -- ----.- - -I 
IData Combiner Analysis:I Input combination 2: only Isotopics input data are valid. I 

1 
1 Source of results is undefined. 
1-------- --------------- ------ -- -- -- -----.--- -- -- ------------- ·----1

1 

DISPOSITION: 

I~~~ ~a~~s~~;----	 - 1 

I Note: The measured and declared isotopics are inconsistent. 

1 -- -- .. -- -- --. -- ----- -- --.--.. - -- -- --- -- -- -- ! 

DISPOSITION: 

1-------------- ------------ ---------------------------------- -- ------------1 
IGamma Analysis: 1 

1 Analysis Status: No errors. 1 

1 Ratio of Pu-239 414 to 129 keV line activities is above the limit of 2.5~~ 
1 Spectrum Validity Check engine has suggested data review. 

1	__ P~=2==/~~=2~: =~t~~_~~ less th~~ ~~e_=~w== =~~=~_~f_ l~O.OO ________ ----I 
DISPOSITION: 

1-- ------------ --- -- -- -- -- --- -- -----------.--.--.------ ---------·---1
i Segment Data Review: 
1 Segment: 1 OK 
I Segment: 2 OK I 
1 Segment: 3 OK 
1 Segment: 4 OK CJJ-- f;!1~ I
I Segment: 5 Analysis Warnings: -(fl'- i\KS 
I Minimum transmission used. I
I Segment: 6 OK I 
1 Segment: 7 OK 
I Segment: 8 OK 
1 Segment: 9 OK I 
1 Segment: 10 OK 
I Segment: 11 OK I 
I Segment: 12 OK 

Segment: 13 OK 
1 Segment: 14 OK II Segment: 15 OK 
I Segment: 16 OK I 



--I • 1..... -·- --------- -- -- .. - -- -- ------ -- ----- ----- --- -----------------

DISPOSITION: 

1------------ ---------------------------------
! Miscellaneous: 

-------------------------- -I 
1 

I
1---- - -------

1 

1
------1 

DISPOSITION: 

.- ------ -- ----- -I 

Date: :1-3--..- o!/-_.. 

1--------
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1------------------------- ------- --------- -- ----I
1 Radioassay Data Sheet 
1 --- -------- --- - ------- - -- ---- --------1 

Engine Version: MMRes. Cmb. Vi.2 

Assay Instrument: SGS with Trans. Location:LLNL 

Analysis Method: CCP-TP-019 Rev 4 Software Version: NDA 2000 V.4.0 

Item ID: LL85234374 Analysis Date: 12/23/2008 
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**************************** MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date 0 12/23/08 Declared date ~ 12/23/08 
Low energy spectrum sensitivity 30.0% Total counts ~ 1.818E+006 
High energy spectrum sensitivity 10.0% 

Pu g/crn2 ~ 3.2494 Cd g/crn2 1.6099 FWHM at 122 keY ~ 607 eV 
QFIT 1.89 FWHM at 208 keV 774 eV 
NQFIT ~ 1.08 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to l?u-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.003987 2.4 1.4 2.9308 6.6 0.36727 2.20 0.39843 2.39 
Pu-239 1.000000 0.0 1.9 735.1229 6.9 92.12099 0.28 92.01033 0.28 
Pu-240 0.079521 3.8 3.2 58.4576 7.7 7.32553 3.44 7.32264 3.44 
Pu··241 0.001360 5.4 4.6 1.0000 0.0 0.12531 5.18 0.20778 8.58 
Pu-242 (New alg. ) O.4860( 11) 0.06090 ( 11) 0.06081 ( 10) 
Am-241 0.016439 1.9 0.7 12.0847 6.4 1. 51438 1. 76 1. 53921 1. 79 
U-235 0.014487 62.3 62.3 1.33452 62.32 1.33424 62.30 

PU-240 effective (meas. date) 8.353 +/- 3.50% 
Am-241 separated about 53.932 +/- 0.348 years ago 
Am/Pu-241 weight ratio ~12.0B473 +/- 4.68% 

Messages: 

Lead x-rays detected. 
Calculations in MGAABS didn't converge: results may be suspect. 
Efficiency curvature boundary reached. 
PU-241/Pu-239 efficiency changed in MGACAL by 11%. 

Notes ; * = Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by: Date: d-S-O'1 
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• .Ii 

Radioassay Data Sheet ******************** 

Engine Version: T~J Gamma 1.5 

Assay Instrument: SGS wi th Trans. 
Analysis Method: LLNL SGS Operating Procedure 
Item ID: LL85234327 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 48000.0 g 
Pu mass 2.05E+OOI +
TRU Alpha Activity 2.S1E+OCO +
TRU Act Concentration 5.86E+OC4 +

Pu-239 Equivalent Activity 2.7BE+OOO +

Pu- 239 FGE 1.93E+OOI +

Decay heat 9.03E-002 +

Activity 
Nuclide Mass Activity Uncert. 

Ci Ci9 

SR90 <LLD <LLD O.OOE+OOO 
CS137 <LLD <LLD O.OOE+OOO 
U233 <LLD <LLD O.OOE+OOO 
U234 <LLD <LLD O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OCO 
NP237 7.59E-003 S.42E-C06 1.10E-OC6 
PU238 4.41E-002 7.E2E-OOI 1.51E-OOI 
U238 <LLD <LLD O.OOE+OOO 
PU239 1. 93E+OOI 1. 21E+COO 2.39E-OOI 
PU240 1.21E+OOC 2.77E-COI S.S2E-002 
AM241 1.62E-00I 5.62E-OOI 1.12E-OOI 
PU241 1.9SE-002 2.02E+OOO 4.1615-001 
PU242 8.43E-003 3.3415-005 7.40E-006 

Errors quoted at 1.000 sigma 

Date: 

Date: 

Location:LLNL 
Software Version: NDA 2000 V.4.0 
Analysis Date: 12/23/2008 

3.81E+000 9 
3.09E-OOI Ci 
6.44E+OO3 nCi/g 
3.03E-OOI Ci 
3.S0E+GOO 9 
9.8SE-C03 W 

cJr~ 
MDA 


Ci 

""..........._

O.OOE+OOO 
1.74E-007 
6.74E-003 
O.OOE+OOO 
S.S7E-C07 
8.39E-C07 
S.22E-003 
1. 17E-OOS 
8.30E-003 
1.90E-003 
1.07E-004 
1.39E-002 
O.OOE+OOO 

:::2 - 5- 0 j 
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1----- -- ---- -------- --- ------------ ---------------- --- -I 
1 NDA 2000 Assay Report
1------------ --- ------------ ------- --- --- -------- ---- --I 
************************* Item Information ************************ 

Item ID: LL85234327 Count Sequence Number: 212 

Operator: RHWM2\RHWM 

Assay Start: 12/23/2008 2:52:01 PM 

Description 1: LL85234327 

Description 2! 

Location:LLNL 

Comment! 
Matrix Type: Lucite 

Container Type: 55 Gal Galv 23.8 

Weight: Gross; 71.8 kg Net: 48.0 kg 

Container: Volume: 208.0 1 Full: 100.0 % 

Density: 0.230 kg /1 


************************ System Configuration *********************** 

Counter: SGS with Trans. 
Segments: Number: 16 Offset: o 
Scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: Assay - 55 Gal Galv 23.8 
Collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 

Transmission Correction Type: Standard 

Transmission Source: Se-75 Trans. o 


Errors quoted at 1.000 sigma 
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I

1-- ----- -- ------- ------- ------- ----- -------1 
1 Segment 1 Result s 1 
1----- - ----. -------.--------- ------- ------- ------ .-- -----1 

Segment: 1 ::Jetector: DET01 Position: 1 
C:\Canberra\NDA2k\::Jata\000002l2_CNTR0001_DCAT0002 PROCOOAG ANLZ0003 POOl SOOl 

Acquisition Start: 12/23/2008 2:54:04 PM 
Elapsed Live Time: 119.10 sec Elapsed Real Time: 120.00 sec 

-----....- ...~~... ~~---~ 

********************* Transmission Results **********.*************** 

Calibration Description; 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE~75 136.00 0.238 +/- 0.0040 
SE-75 264.66 0.354 +/ - 0.0054 
SE--75 279.54 0.360 +/- 0.0063 
SE-75 400.66 0.427 +/ 0.0092 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *******.*************** 

Peak Analysis Performed on: 2/2/2009 5:19:23 PM 

Peak Analysis From Channel: SO to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Pit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.49 y 1508 312 1. 05 120.81 5.332E-006 3.27 
99.95 399 439 1.32 201.68 1.112E-004 9.29 

129.36 Y 217 202 1.17 260.44 2.046E 004 11.62 
152.85 Y SO 183 1.06 307.38 2.4S8E-004 27.09 
208.12 Y 53 91 1. 34 417.82 2.645E 004 29.26 
374.99 Y 44 21 1. 28 751. 2 9 1.674E-004 22.21 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
P Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 6.10E-002 + 2.11E-002 6.04E-002 +- 6.40E-003 


Beta: 1.S0E+OOO +- S.OOE+001 Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 2 


Energy Mass (g) 


129.30 6.03E-002 +- 7.27E-003 
375.05 6.08E-002 +- 1.36E-002 
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1---
.. 

----- ------ ----I 
Segment 2 Results 

1-------- --- ------1 
Segment: 2 Detector: DET01 Position: 2 
C:\Canberra\NDA2k\Data\00000212_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 P002_S002 

Acquisition Start: 12/23/2008 2:58:15 PH 

Elapsed Live Time: 118.95 sec Elapsed Real Time: 120.00 sec 

-_.-_._.__._..__._._._._._.._--
********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AN 

Nuclide Energy Transmission Ratio 

o . ·246-·-:;:T-O:Oo~ 
SE-75 264.66 0.359 +/ 0.0054 
SE-75 279.54 0.368 +/- 0.0064 
SE-75 400.66 0.419 +/- 0.0091 

SE-75 136.00 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on; 2/2/2009 5:19:26 PH 

Peak Analysis From Channe 1 : 80 to Channel: 8192 

Peak Search Sensitivity; 3.00 


Energy ID Net Peak Continuum FWHH Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.51 y 3163 646 1.04 120.86 9.473E-005 2.39 
H 94.70 141 537 1. 67 191.18 2.031E-004 20.78 5.76 
m 99.62 Y 1031 991 1.6B 201.01 2.148E-004 9.82 
rn 103.40 Y 296 803 1.69 208.57 2.231E-004 11.07 
M 125.21 Y 88 286 1.06 252.16 2.602E·004 19.42 1.83 
In 129.31 Y 485 224 1.07 260.35 2.6S4E-004 11. 73 

152.67 Y 163 185 0.91 307.03 2.89SE-004 14.38 
208.07 Y 68 194 1.18 417.73 3.0SBE-004 34.02 
332.80 Y 21 41 0.91 666.97 2.59GE-004 49.26 
375.09 Y 118 28 1. 60 751.49 2.401E-004 11.56 
413.78 Y lOB 11 1.41 828.79 2.236E-004 10.78 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 01 +/- 0.01 

y Peak Identified by NID 
M • First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted Singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Resalts 

Absorption correction model: FULL 

Nuclide Corrected Mass (9) Uncorrected Mass (g) 

PU-239 1.22E-OC1 +- 1.63E-002 1.12E-OOl +- 7.4BE-003 

Beta: 2.12E+OOI + 2.BOE+001 Alpha: 1.00E+OOO + O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (gl 


129.30 1.04E-001 +- 1.26E-C02 
375.05 1.13E-OOI +- 1. 33E- 002 
413.71 1.lSE-001 + 1.30E-D02 
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1-- -- -- - -- -- -- -- -- - -- -- -- -- -- -- -- 1 
1 Segment 3 Results 1 
1-------------------- -------- ----------- -----------------------------1 
Segment, 3 Detector: DETOI Position: 3 
C: \Canberra \NDA2k\Data \ 00000212 _CNTROOOl_DCATO 002. PROCO OAG_ANLZ0003_P003 _S003 

Acquisition Start: 12/23/2008 3:02:26 PM 

Elapsed Live Time: 118.73 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/1S/2008 9: 40: 51 AM 

Nuclide Energy Transmission Ratio 

o . i73--~7:-·o.o03i.~ 
SE-75 264.66 0.262 +/- 0.0041 
SE-75 279.54 0.276 +/- 0.0051 
SE-75 400.66 0.321 +/- 0.0075 

SE-75 136.00 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:19:30 PM 

Peak Analysis From Channel, 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
ikeV) Area Counts (keV) centroid Efficiency %Uncert. 

59.51 Y 6318 1025 1.11 120.86 6.729E-005 1. 82 
M 94.74 349 919 2.42 191.26 1.741E-004 4.78 7.54 
m 99.19 Y 1275 908 1. 72 200.16 1.860E-004 2.82 
m 103.28 Y 381 744 1. 73 208.32 1. 964E-004 3.52 

129.38 Y 738 421 1. 24 260.49 2.484E-004 5.64 
152.73 Y 174 311 0.92 307.15 2.787E-004 16.79 

M 203.52 Y 126 172 1. 31 408.63 3.003E-Q04 26.37 1.24 
m 208.12 Y 158 159 1. 31 417.83 3.001E-004 25.49 

332.71 Y 24 83 1.24 666.79 2.517E-004 59.60 
345.11 69 38 1. 20 691 . 57 2.453E-004 18.37 
374.99 Y 188 37 1. 24 751.28 2.307E-004 8.96 
392.90 64 26 1. 41 787.08 2.223E-004 17.59 
413.66 Y 157 15 1. 24 828.56 2.134E-004 8.95 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 01 +/- 0.01 

Y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mUltiplet region 
F Fitted singlet= 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 1. 92E-OOI + 1.94E-002 1,77E-OOl + 


Beta: 1.62E+001 +- 1.77~+001 Alpha: l.OOE+OOO +- O,OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 1.69E-OOl +- 1.12E-002 
203.55 2.64E-OOl +- 6,98E-002 

375,05 1.88E-OOl +- 1.7lE-002 

413,71 1.80E-OOl + 1.65E-Q02 




-----
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• 
I~-~~~-'~~-~-~~~ ~~ ~-~~-~~~~ -~ 	 ~~-~~ I 
I Segment 4 Results 

I~~~ ~~ ~~~~~~~~-~~~~~~~~~~~~~ ~~~~~~- -~~-~~~~ ~~ - ~ ~ , 

Segment: 4 Detector: DETOI Position: 4 
C:\Canberra\NDA2k\Data\00000212.CNTR0001.DCAT0002 PROCOOAG.ANLZ0003.P004 8004 

Acquisition Start: 12/23/2008 3:06:38 PM 

Elapsed Live Time: 118.58 sec Elapsed Real Time: 120.00 sec 


~--------~ -----~--------

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide 	 Energy Transmission Ratio 
--_. 

136.00 0.231 +/~ 0.0040 
SE~75 264.66 0.357 +/~ 0.0054 
SE~75 279.54 0.358 +/ 0.0062 
SE~75 400.66 0.414 +/- 0.0091 

Errors quoted at 	 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:19:33 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.52 Y 7655 1295 1. 06 120.88 4.335E~OO6 1. 72 
M 94.72- 319 1032 1. 76 191.22 1.11;m~004 8.45 6.40 
m 99.32 Y 1438 1820 1. 77 200.42 1. 345E~OO4 3.00 
m 103.22 Y 501 1444 1. 78 208.22 1. 547E~004 5.56 

111.35 127 646 1. 01 224.46 1.961E~004 30.26 
129.36 Y 704 492 1.20 260.45 2.756E~004 6.10 
152.68 Y 136 277 1. 20 307.04 3.460E·004 19.10 

M 203.54 Y 98 166 1. 05 408.68 3.827E~004 12.89 1. 02 
m 207.99 Y 196 156 1. 05 417.57 3. 811E~004 8.42 

311.89 Y 100 82 1.16 625.19 2.924E~004 16.74 
332.91 Y 51 76 0.92 667.20 2.752E~004 29.17 
344.92 63 59 1. 73 691.20 2.660E~OO4 22.32 
374.89 Y 169 112 1. 52 751.07 2.453E~004 14.75 
393.09 65 18 1.67 787.46 2.342E~004 16.11 
413.64 Y 151 19 1. 28 828.52 2.229E~004 9.29 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/~ 0.01 

y Peak Identif ied by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 
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Errors quoted at 1.000 sigma 

**************~** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.75E-001 + 2.0BE-002 1.S3E 001 +- 7.41E-003 

Beta: 2.37E+001 +- 1. 99E+001 Alpha: 1.00E+OOO + O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g} 


129.30 1.45E-OOI +- 9.92E-003 
203.55 1.62E-OOl +- 2.11E-002 
375.05 1.59E-OOI +- 2.36E-002 
413.71 1.66E-OOl +- 1.SSE-002 
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1-• ----- --------------.-------------------------------------------------1 
I Segment 5 Results 1 

1--------- -- -- -- -- -- -- ------- -- --- ---------------- ---I 

Segment: 5 Detector: DETOl Position: 5 
C:\Canberra\NDA2k\Data\OOOOD212__CNTR0001_DCAT0002 PROCOOAG ANLZ0003 PODS SO 05 

Acquisition Start: 12/23/2008 3:10:49 PM 

Elapsed Live Time: 118.62 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AN 

Nuclide Energy Transmission Ratio 

75 .00 o .197--./::--6--:-0035 
SE-7S 264.66 0.292 +/- 0.0045 
SE-75 279.54 0.304 +/- 0.0055 
SE-75 400.66 0.347 +/- 0.0080 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:19:36 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.52 Y 6012 1380 1.13 120.88 7.664E-005 1.92 
M 99.34 Y 951 1094 1.77 200.46 1.917E-004 3.68 5.04 
m 103.30 Y 417 1561 1.78 208.36 2.013E-004 6.46 

129.37 Y 456 452 1.28 260.46 2.516E-004 8.26 
152.57 Y 105 425 1.23 306.82 2.81SE-004 30.62 

M 203.55 Y 75 208 1. 01 408.70 3.044E-004 174.07 0.40 
m 208.08 Y 151 180 1. 01 417.75 3.044E-004 171. 47 

311.90 Y 144 103 1. 38 625.22 2.67SE-004 13 .85 
345.20 52 53 1. 07 691.75 2.503E-004 24.73 
375.03 Y 107 50 1.44 751.37 2.3SSE-004 14.35 
413.82 Y 124 20 1. 33 828.88 2.181E-004 10.73 

Reference Peak Correction factor {from 2234.4 keV peak I is 1. 01 +/ - 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass {g) Uncorrected Mass (g) 

Pu-239 L 338-001 + 1. 838-002 1.11E-001 +- 6.95E-003 

Beta: 3,33E+00I +- 2,418+001 Alpha: 1.008+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 


129,30 1.03E-001 + 9.14E-003 

203.55 I.SSE-001 +- 2.71E-001 
375.05 1. 04E- 001 + 1.51E-002 
413.71 1. 38E-001 +- 1.51E-002 
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-- ---- ---------- - -- - ------------------------1 
Segment 6 Results 1 

------------------------------------- - -- - -- - -- --I 

Segment: 6 Detector: DETOI Position: 6 
C: \Canberra\NDA2k\Data \00000212 .CNTROOOl_DCAT0002 PROCOOAG ANLZ0003_P006_S006 

Acquisition Start: 12/23/2008 3:15:01 PM 
Elapsed Live Time: 117.80 sec Elapsed Real Time: 120.00 sec 

Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9: 40: 51 AM 

Nuclide Energy Transmission Ratio 

136.00 o.191-+T~o:oo~ 
SE-75 264.66 0.298 +/- 0.0047 
SE-75 279.54 0.304 +/- 0.0056 
SE-75 400.66 0.364 +/ 0.0083 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:19:39 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.48 Y 14221 2376 1. 08 120.80 1.851E-006 1.47 
M .94.64 524 1828 1. 93 191.05 9.577E-005 11.54 4.63 
m 99.07 Y 2786 2813 1.87 199.92 1.179E-004 7.34 
m 103.15 Y 1534 1966 1.88 208.07 1.388E-004 7.38 

111.09 250 1095 0.93 223.94 1.792E-004 20.26 
M 125.38 Y 403 879 1.09 252.49 2.436E-004 11.00 0.74 
m 129.31 Y 1079 792 1.10 260.35 2.58SE-004 8.95 

152.87 Y 162 731 1. 22 307.42 3.256E-004 26.20 
M 203.51 Y 145 430 1.17 408.61 3.577E-004 12.67 1. 37 
m 208.00 Y 422 456 1.17 417.58 3.564E-004 6.06 

311.81 Y 166 188 1.57 625.03 2.883E-004 14.62 
M 332.75 Y ~56 141 1.24 666.88 2.754E-004 9.35 0.87 
m 335.44 Y 92 149 1.24 672.25 2. 739E- 004 13.54 

345.00 117 120 1. 26 691.35 2.684E-004 16.83 
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Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %-Uncert. 

M 375.02 Y 427 102 1.22 751.35 2.527E·004 5.25 1. 30 
m 380.09 71 73 1. 23 761.47 2.503E-004 13.59 
m 382.54 74 64 1. 23 766.37 2.491E-004 13.13 

392.90 154 52 1. 60 787.08 2.444E-004 11.17 
413.63 Y 383 44 1. 51 828.49 2.355E-004 5.93 
451.43 50 29 1 .64 904.02 2.213E·004 21. 65 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
7 Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass {g} 

Pu-239 5.10E-00l +- 4.12£-002 3.28E-00l +- 1.24£-002 

Beta: 1.07E+002 +- 2.06E+00l Alpha: 1.00E+000 +- 0.00£+000 
Number of energy lines used in correction: 4 

Energy Mass (g) 
---.--- -- --- -
129.30 2.37E-OOl +- 2.30E~OO2 

203.55 2.55£-001 +- 3.33E-002 
375.05 3.90E-OOl +- 2.19E-002 
413.71 3.97E-001 +- 2.S1E-002 



Segment Results Report fer LLB5234327 2/2/2009 5:20:51 PM Page 14 

1------------ --------- ------------------------------------- -----------1 
1 Segment 7 Results I 
1- -- - -- - -- - -- - -- - -- ---- -------------- - ---- --- ------ ----I 

Segment! 7 Detector: DETOl Position: 7 
C:\Canberra\NDA2k\Data\00000212_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 12/23/2008 3:19:12 PM 

Elapsed Live Time: 114.85 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 1l/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

o _ 114---,7:--0--:00 25-SE-75 136.00 
SE-75 264.66 0.219 +/- 0.0036 
SE-75 279.54 0.235 +/ 0.0047 
SE-75 400.66 0.292 +/- 0.0074 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:19,43 PM 

Peak J:...nalysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keVi centroid Bfficiency %Uncert. 

49.46 1363 5843 2.19 100.78 3.001E-00? 9.25 
:'9.45 Y 40561 5433 1.10 120.75 2. 840E- 006 1.24 
74.96 243 1529 1. 00 151.73 2.198E-005 24.42 

M 94.76 1502 4288 1. 72 191. 30 a.4S3E-005 5.74 19.04 
m 98.99 Y 8632 5a04 1.73 199.75 1.021E-004 3.62 
m 103.08 Y 5483 4518 1. 74 207.94 1.193E-004 3.65 
M ll1. 07 945 2477 1.28 223.90 1.527E-004 5.13 5.71 
m ll4.85 Y 560 3777 1. 28 231.45 1.680E-004 B.l0 
M 125.29 Y 1319 1987 1.06 252.32 2.069E-004 5.71 2.72 
m 129.29 Y 3379 1583 1. 07 260.31 2.200E-004 4.72 

146.37 Y 259 1785 0.98 294.44 2.686E-004 25.92 
152.74 Y 334 1655 1. 06 307.15 2.B27E-004 19.56 
171.17 83 902 0.57 344.00 3.093E-004 52.09 
195.82 160 1305 0.80 393.24 3.19SE-004 36.63 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 203.60 Y 560 1054 1.11 408.80 3.186E-004 5.76 1.28 
m 207.97 Y 1490 968 1.12 417.53 3.174E-004 3.20 

255.46 108 673 1. 07 512.44 2.891E-004 39.31 
297.45 74 425 0.B3 596.33 2.602E-004 43.23 
311. 89 Y 492 520 1.20 625.18 2.497E-004 8.89 

M 332.72 Y 695 368 1.37 666.82 2.35SE-004 203.43 0.81 
m 335.57 Y 407 479 1. 38 672.50 2.337E-004 198.22 

344.91 552 327 1. 35 691.18 2.279E-004 6.77 
M 368.42 Y 220 292 1.28 738.16 2.143E-004 8.58 3.27 
m 375.01 Y 1782 237 1.29 751. 32 2.10SE-004 2.64 
rn 380.07 377 181 1. 29 761.43 2.082E-004 5.95 
m 382.58 300 164 1. 30 766.45 2.069E-Q04 6.63 

392.85 624 151 1.48 786.98 2.019E-004 5.36 
413.72 Y 1589 128 1. 36 828.68 1.926E-004 3.02 

N 422.47 114 77 1.16 846.17 1.890E-004 11. 38 1. 52 
rn 426.44 Y 38 69 1.17 854.09 1.874E-004 21.75 

451. 45 168 81 1. 39 904.07 1.783E-004 12.00 
662.36 Y 188 20 1. 88 1325.53 1.354E-004 8.43 
721.86 Y lIS 10 1. 59 1444.44 1.292E-OQ4 10.67 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.05 +/- 0.01 

y Peak Identified by NID 

M First peak in a mUltiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1,QOO sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-;l39 3.02E+OOO +- 1.47E-OOI 1.37E+OOO +- 3.13E-002 

Beta, 1.73E+OO2 +- 1. 24E+OOI Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
----~-

129.30 8.72E-OOI +- 5.09E-002 
203.55 1.llE+OOO +- 6.B2E-002 
375.05 1.95E+OOO +- 6.42E-002 
413.71 2.02E+00O +- 7.s3E-002 



---------- -
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1----------------------------- ------------- 
1 Segment 8 Results I 
1 -- -  --------------1 
Segment: 8 Detector: DETOl Posi tion: B 
C: \Canberra\NDA2k\Data\ 00000212_CNTR0001_DCAT0002_PROCOOAG_ANLZOO 03_ PO OB_SOO 8 

Acquisition Start: 12/23/2008 3:23:24 PM 
Elapsed Live Time: 111_34 sec Elapsed Real Time: 120,00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.B zero atten. 
Calibration Date: 11/1S/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE-7S 136.00 o . 06o---+7--o~oo21-
SE-7S 264.66 0.121 +/- 0.0024 
SE-75 279.54 0.131 +/- 0.0036 
SE-75 400.66 0,183 +/- 0.0061 

Errors quoted at 1,000 sigma 

*********************** Peak Analysis Results *********************** 

**' Spectrum Validity Test warnings '" 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 2/2/2009 5:19:46 PM 
Peak Analysis From Channe 1 : 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keVi centroid Efficiency %Uncert. 

49.41 1613 8290 1. 94 100,69 2,719E-OOS 9.52 
59,4) Y 58149 7831 1.11 120,71 4.7S0E-OOS 1. 22 

M 94,71 3005 6783 1.71 191.20 1. 266E- 004 4,22 26.77 
m 98.92 Y 14745 10034 1. 72 199.62 1. 347E-004 2,85 
m 103.07 Y 10268 7517 1. 73 207.90 1. 421E-004 2.85 
M 110,94 1932 5068 1. 48 223,64 1.550E-004 3,52 6.02 
m 114.65 Y 1073 7743 1. 48 231. 05 1. 605E-004 5,87 
M 123.08 Y 298 2705 1. 04 247,89 1, 716E- 004 14,96 3,23 
m 125.26 Y 2114 3779 1. 04 252,26 1,741E-004 3,07 
m 129,28 Y 5425 3058 1. 05 260,29 1.786E-004 1. 93 
M 144.16 320 2295 1.13 290.01 1,943E-004 12,08 1.07 
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Energy 10 Net Peak Continuum F~IlIM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency \Uncert. 

m 146.38 Y 439 2554 1.13 294.45 1.965E-004 9.15 
m 148.62 Y 330 2799 1.14 298.93 1.986E-004 11.47 
m 152.71 Y 663 2735 1.14 307.10 2.022E-004 6.79 
M 203.53 Y 1143 1789 1.18 408.66 2.224E-004 4.03 0.92 
m 207.98 Y 2706 1725 1.19 417 .55 2.226E-004 2.48 
M 297.36 104 661 0.95 596.16 2.085E-004 22.83 1.44 
m 300.13 Y 118 653 0.95 601. 70 2.078E-004 21. 09 

311.85 Y 601 998 1.12 625.10 2.046E-004 9.85 
322.48 Y 462 897 1.23 646.35 2.016E-004 11.94 

M 332.70 Y 1368 651 1. 35 666.78 1.986E-004 6.95 1. 21 
m 335.51 Y 901 740 1. 36 672.38 1. 978E-004 7.12 
m 341.17 Y 189 615 1. 36 683.71 1.961E-004 13 .29 
m 344.93 1169 631 1.37 691. 21 1. 949E· 004 6.80 

368.44 Y 604 720 1. 63 738.19 1.879E-004 8.66 
M 374.99 Y 3264 537 1.26 751. 2 9 1.859E-004 2.14 3.77 
m 380.13 602 441 1. 27 761.57 1.843E~004 4.93 
m 382.69 519 393 1. 27 766.66 1.836E-004 5.36 

392.85 1223 336 1. 55 786.98 1.806E-004 4.09 
413.65 Y 3137 229 1. 46 828.54 1.74513-004 2.32 

M 422.55 1S8 169 1.14 846.32 1.720E-004 9.41 1.43 
m 426.54 Y 77 155 1.14 854.29 1.708E-004 16.87 

451. 33 359 146 1. 49 903.84 1.642E-004 8.06 
618.84 Y 73 39 1. 27 1238~56 1.300E-004 19.11 

M 646.01 19 53 1. 19 1292.87 1.259E-004 37.00 2.48 
m 652.71 Y 47 29 1.20 1306.26 1.25013-004 17.93 

662.20 Y 427 35 1. 78 1325.22 1.237E-004 5.72 
721. 85 Y 219 18 1. 65 1444.42 1.162E-004 7.83 

Reference Peak Correction factor (from 2234.4 keV peakj is 1.09 +/ 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 



--------

Self ~~sorption Report for LL85234327 2/2/2009 5:20:53 Page 18 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULl, 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU-239 6.528+000 +- 2.398-001 2.758+000 +- 5.178-002 

Beta: 1.688+002 + 8.47E+000 Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 1.72E+OOO +- 7.04E-002 
203.55 3.24E+OOO +- 1.51E-OOl 
375.05 4.05E+OOO +- 1. 16E- 001 

4l3.71 4.39E+OOO +- 1.37E-OOl 
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1 ---- - - -- ------ ---- -.------.------------------ 

1 Segment 9 Results 
1------------------------------------ ------ ------ .--- --.-
Segment: 9 Detector: DET01 Position: 9 
C: \Canberra \NDA2k\Data\00000212_CNTR0001 DCAT0002_PROCOOll.G.ANLZOOO P009_S009 

Acquisition Start: 12/23/2008 3:27:35 PM 
Elapsed Live Ti~e: 112.00 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten, 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 
-_.._

SE-75 136.00 0.059 +/- 0.0020 
SE-75 264.66 0.148 +/- 0.0027 
SE-75 279.54 0.156 +/ 0.0039 
SE-75 400.66 0.239 + /- 0.0069 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:19:49 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.43 y 54386 7946 1.12 120.71 6.768E-006 1.23 
M 94.72 2288 7009 1.65 191. 23 9.101E-005 4.79 25.21 
m 98.91 y 13057 10262 1. 65 199.59 1.036E-004 3.02 
m 103.05 Y 9447 B167 1. 66 207.B7 1.157E-004 3.01 
M 110.95 1552 3960 1. 37 223.66 1.370E-004 4.06 3.57 
m 114.65 Y 743 6596 1. 37 231.05 1.461E-OC4 7.80 
M 122.93 Y 450 2924 1.10 247.59 1.640E~OO4 11.76 1.18 
m 125.29 Y 2125 3029 1.11 252.31 1.685E-004 4.93 
m 129.28 Y 4551 2410 1.11 260.29 1.756E-004 4.30 
M 146.31 Y 430 2152 1.15 294.32 2.034E-004 24.87 1.90 
m 148.53 Y 358 2918 1.15 298.74 2.066E~004 23.12 
m 152.72 Y 482 2830 1.16 307.12 2.121E-004 22.27 
M 203.56 Y 959 1527 1.15 408.71 2. 392E- 004 4.49 1.99 
m 207.97 Y 2400 1477 1.16 417.52 2.394E-004 2.62 
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Energy ID Net Peak Continuum FWHM peak Peak Net Area Fit 
(keVI Area Counts (keV) centroid Efficiency %Uncert. 

255.39 223 928 1.16 512.30 2. Jl7E-004 22.72 
311.78 Y 432 727 0.99 624.98 2.193E-004 11.11 

M 332.68 Y 1160 588 1.28 666.74 2.148E-004 3.55 2.52 
m 335.56 Y 807 667 1. 29 672.49 2.141E-004 4.31 

344.95 877 700 1,13 691. 25 2.120E-OQ4 6.15 
M 368.43 Y 507 491 1. 40 738.17 2.067E-004 7.05 3.34 
m 371.02 Y 80 475 1.40 743.36 2.060E 004 23.92 
m 375.00 Y 2930 420 1. 41 751.30 2.052E-004 4.43 
m 380.13 512 352 1. 41 761.56 2.040E-004 6.90 
m 382.71 471 333 1. 41 766.72 2.034E-004 6.99 

392 .86 1034 306 1. 57 786.99 2.011E-004 4.48 
413.61 Y 2672 215 1,35 828.45 1.959E-004 2.48 
422.33 104 204 1.27 845.88 1.936E-004 24.18 
451. 37 334 118 1.58 903.91 1. 864E-004 7.87 
618.70 Y 75 38 1. 91 1238.28 1.546E-004 18.40 
652.96 Y 60 41 1. 74 1306.74 1. 495E- 004 22.81 
662.30 Y 388 51 1. 77 1325.42 1.481E-004 6.26 
721. 96 Y 163 41 1. 60 1444.63 1. 4 OOE- 004 10.40 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.08 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region~ 

m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FillJL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.87E+000 +- 2.35E-OOl 2.36E+OOO +- 5.70E-002 

Beta: 1.50E+002 +- 1.1SE+001 Alpha: 1.00E+OOO + O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 1.47E+OOD +- 8.S2E-002 
203.55 2.52E+ODO +- 1.42E-OOI 
375.05 3.29E+OOO + 1.61E-OOI 
413.71 3.33E+OOO +- 1.11E-OOl 



Segment Results Report for LL85234327 2/2/2009 5:20:56 PM Page 21 

1 -  ---- .-. ------------------1 
Segment 10 Results1 

-------------------- ---I
1 

1 

Segment: 10 Detector: DET01 position: 10 
C:\Canberra\NDA2k\Data\00000212_CNTROOO DCAT0002 PROCOOAG ANLZC003 POlO SOlO 

Acquisition Start: 12/23/2008 3:31:46 PM 

Elapsed Live Time: 116,10 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Descriptior.: 55 Gal Galv 23,8 zerO atten. 
Calibration Date: 11/18/200B 9:40:51 AM 

Nuclide Energy Transmission Ratio 

136,00 0.148 +/- 0.0029 
SE-75 264.66 0,259 +/ 0,0041 
SE-75 279.54 0,270 +/- 0,0052 
SE-75 400.66 0,329 +/- 0.0079 

Errors quoted at 1. 000 sigma 

Peak Analysis Results 

Peak Analysis Performed on: 2/2/2009 5:19:52 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWllM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.48 '{ 26820 4516 1.10 120,81 4.238E-006 1. 32 
M 94,78 1117 3766 1. 67 191.33 9.24SE-005 7.12 11.97 
m 98.92 '{ 5492 5065 1. 68 199,61 1.102E-004 4.63 
m 103.09 '{ 3669 3927 1. 69 207,95 1.288E-004 4.66 

111,10 240 2405 1. 33 223.95 1.647E-004 31.29 
H 125.27 Y 785 1758 1.11 252,27 2,243E-004 8.22 1. 79 
m 129.36 Y 1969 1333 1.12 260.44 2,396E-004 6.74 
H 146,51 Y 170 1033 0,70 294.72 2.958E-004 31. 36 1.39 
m 148.82 Y 131 1153 0,71 299.32 3.021E-004 29.96 
m 152.89 '{ 211 1110 0.71 307.46 3.124E-004 27.08 

169.67 Y 173 1013 0.59 341.00 3.431E-004 28.18 
M 203.54 Y 401 878 1.20 408,67 3.600E-004 13.75 0.46 
m 208.05 Y 895 848 1. 21 417,69 3.591E-004 12.18 

311,93 Y 150 401 1.22 625.27 2.778E-004 22,96 
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• 
Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 

(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 332.68 Y 454 245 1.32 666.74 2.605E-004 16.52 1.01 
m 335.60 Y 266 316 1.32 672.56 2.58IB-004 16.20 

344.90 333 320 I. 18 691.15 2.S09E-Q04 10.16 
368.48 Y 242 215 I. 12 738.28 2.340E-004 11 .82 

M 375.05 Y 1026 203 1.27 751.40 2.297E-004 3.40 3.31 
m 380.20 175 147 1. 27 761.69 2.263E-004 8.64 
m 382,74 193 131 1. 27 766.76 2.247E-004 7.98 

392.96 375 128 1.53 787.19 2.185E-004 7.33 
413.72 Y 1013 83 1.44 828.67 2.068B-004 3.68 
422.60 53 77 1.19 846.43 2.022E-004 29.64 
451.30 133 52 1. 51 903.77 I. 889E 004 12.66 
618.56 Y 28 27 1. 32 1238.00 1.421E-004 35.73 
662.29 Y 134 15 1. 53 1325.39 1. 352E- 004 10.02 
722.01 Y 66 19 1. 34 1444.73 1.279E-004 16.60 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.04 +1 0.01 

y Peak Identified by NID 
11 First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

l~sorption correction model: FULL 

Nuclide Corrected Mass (g) uncorrected Mass (g) 

Pu-239 1.69E+OOO +- 9.81E-002 8,12E-001 +- 2.32E-002 

Beta: 1.69E+002 +- 1,58E+001 Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 4.66E-OOI + 3.60B-002 
203.55 7.01E-001 +- 9.91E 002 
375.05 1.03E+OOO +- 4.07B-002 
413.71 1.20E+OOO +- 5.12E-002 
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1- ----------------- ---------------- ---------------- - --------1 
1 Segment 11 Results 1

1--------------- ----------------- ---------------. - ------------ I 

Segment: 11 Detector: DETOI Position: 11 
C:\Canberra\NDA2k\Data\00000212_CNTROOOl_DCAT0002 PROCOOAG_A.~~Z0003_POll SOlI 

Acquisition Start: 12/23/2008 3;35:58 PM 
Elapsed Live Time; 118.02 sec Elapsed Real Time; 120.00 sec 

********************* Transmission Results 

Calibration Description; 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 A.'l 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.069 +/- 0.0017 
SE-75 264.66 0.167 +1- 0.0028 
SE-75 279.54 0.177 +/ 0.0037 
SE-75 400.66 0.225 +1- 0.0060 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:19:55 PM 
Peak Analysis From Channel: 80 to Channel: 6192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.51 Y 14268 2116 1.07 120.87 3.353E-006 1.46 
M 94.76 499 1422 1. 80 191. 30 a.088E005 11. 65 5.42 
m 96.95 Y 2227 2197 1. 80 199.68 9.589E-005 7.88 
m 103.07 Y 1363 1681 1. 81 207.91 1.108E-004 7.86 

111.17 261 930 1.40 224.10 1.395E-004 18.11 
M 125.31 Y 278 722 1. 06 252.36 1.838E-004 8.53 2.65 
m 129.37 Y 919 705 1.07 260.46 1.946E-004 4.01 

152.79 Y 101 613 0.75 307.26 2.486E-004 37.76 
M 203.73 Y 143 298 1.05 409.05 2.845E-004 11.64 2.01 
m 208.10 Y 416 301 1.06 417.80 2.841E-004 6.02 
M 332.70 Y 143 116 1.27 666.78 2.217E-004 9.71 0.64 
m 335.54 Y 83 131 1.27 672.46 2.202E-004 13.65 

344.90 96 82 1.62 691.15 2.1S5E-004 17.15 
M 375.01 Y 362 60 1.41 751. 32 2.015E-004 13 .10 1. 00 
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• 
Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 

(keV) Area Counts ikeV) centroid Efficiency %Uncert. 

m 380.17 66 57 1.42 761. 63 1.993E-004 18.87 
m 382.82 65 61 1.42 766.93 1.982E-004 18.18 

392.77 128 40 1. 49 786.81 1.942E-G04 12.00 
413.72 Y 327 26 1. 36 828.68 1. 865E 004 6.15 
451.53 35 18 1.34 904.23 1.746E-004 25.06 

Reference Peak Correction factor ifrom 2234.4 keV peak) is 1. 02 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 5.22EOOI + 4.61E-002 3.06E-001 +- 1.lSE-002 

Beta: 8. nE+OOl +- 1.49E+001 Alpha: 1. OOE+OOO +- O. OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 2.68E-OOI +- 1.38E-002 
203.55 3.16E-OOI +- 3.74E-002 
375.05 4.14E-OOI + 5.4SE-002 
413.71 4.29E-OOI +- 2.8GE-002 
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•1--- -- -- --- -- --- ------ ------1 
1 Segw.ent 12 Resul ts 1 

,1------------------------- ----------------
Segment, 12 Detector, DETOl Position, 12 
C, \Canberra\NDA2k\Data \00000212 _CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P012_S012 

Acquisition Start, 12/23/2008 3,40,09 PM 

Elapsed Live Time, 118.35 sec Elapsed Real Time, 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9,40,51 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.021 +/ 0.0010 
SE-75 264.66 0.066 +/ 0.0014 
SE-75 279.54 0.066 +/ 0.0020 
SE--75 400.66 0.101 +/- 0.0037 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5,19,59 PM 

Peak Analysis From Channel, 80 to Channel, 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.54 y 13724 1750 1. 06 120.92 8.220E-005 1. 46 
M 94.74 302 988 1.65 191.27 1. 061E-004 13.29 5.51 
m 98.88 Y 1566 1479 1. 66 199.54 1.102E-004 8.48 
m 103.12 Y 872 1142 1. 67 208. 00 1.143E-004 8.69 
M 125.36 Y 277 482 1.14 252.46 1.342E-004 12.15 1. 33 
m 129.33 Y 839 419 1.15 260.38 1. 373E-004 9.51 
M 203.66 Y 84 226 0.98 40B.92 1.B53E-004 15.97 1. 77 
m 208.06 Y 284 213 0.98 417.70 1.861E-Q04 7.50 

311.98 Y 83 103 1. 06 625.38 1.750E-004 21. 20 
M 332.73 Y 83 62 1. 20 666.83 1.711E-004 12.83 1. 27 
m 335.59 Y 61 76 1. 20 672.55 1.706E-004 lS.27 

345.00 69 85 0.99 691.36 1.687E-004 23.64 
375.10 Y 210 56 1. 31 751.51 1.623E-004 8.87 
413.68 Y 186 32 1. 51 828.59 1.542E-004 8.85 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 01 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 - correction not done 3.05E-OOl +- l.S9E-002 

Beta: -2.81E+OOI +- 2.356+001 Alpha: 1.00E+DOO +- O.ODE+OOO 
Number of energy lines used in attempted correction: 4 

Energy Mass (g) 
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1------- ------1 
1
1------

Segment 13 Results 
--------

1
-I 

Segment: 13 Detector: D8T01 position: 13 
C: \Canberra\NDA2k\Data \ 00000212_CNTR0001_DCAT0002_PROCOOAG ANLZ0003 POl3 SOU 

Acquisition Start: 12/23/2008 3:44:21 PM 
Elapsed Live Time: 118.67 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23,8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

SE- 136.00 0.027 +/ 0.0010 
SE-75 264.66 0.068 +/- 0.0014 
SE-75 279.54 0.075 +/- 0.0021 
SE-75 400.66 0.100 +/- 0.0037 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:20:02 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWllM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.50 y 9095 1267 1. 08 120.84 7.375E-005 1. 61 
M 94.87 193 694 1. 66 191.52 1.149E-004 17.36 6.16 
m 98.97 Y 1134 1054 1. 67 199.71 1.195E-004 10.34 
m 103.00 Y 745 828 1.68 207.77 1. 238E- 004 10.30 
M 125.34 Y 164 397 1.05 252.42 1. 444E- 004 17.91 1.22 
m 129.39 Y 578 368 1.06 260.50 1.474E-004 14.69 

208.05 Y 160 263 1.13 417.68 1. 861E- 004 17.46 
311.87 Y 53 60 1.41 625.16 1.737E-004 26.63 
345.06 69 41 1.19 691.48 1.650E·OO4 18.78 
374.88 Y 145 50 1.10 751. 06 1.571E 004 11. 29 
413.79 Y 126 32 1.16 828.81 1. 475E- 004 11.50 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 01 +/ 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULII 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 - correction not done - 2,14E-OOl + 1.S4E-002 

Beta: 1,04E+OOl +- 3.30E+001 Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in attempted correction: 3 

Energy Mass (g) 



I 
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I~~~~ ~~-------
Segment 14 Results 

I~~~ 

Segment: 14 Detector; DETOI Position; 14 
C:\Canberra\NDA2k\Data\00000212 CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P014 SOH 

Acquisition Start: 12/23/2008 3:48:32 PM 
Elapsed Live Time: 118.96 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results 

Calibration Description; 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9: 40: 51 .~1 

Nuclide Energy Transmission Ratio 

75 136.00 0.137 +/~ 0.0026 
SE-75 264.66 0.224 +/- 0.0036 
SE-75 279.54 0.220 +/- 0.0042 
SE-75 400.66 0.278 +/- 0.0068 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5;20:05 PM 

Peak Analysis From Channel: 80 to Channel; 8192 

peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.54 y 4221 671 1.12 120.92 4.003E~006 2.09 
M 98.90 Y 456 536 1.29 199.57 1.15SE-004 16.55 2.67 
m 103.07 Y 298 454 1. 30 207.91 1.336E-004 17.08 
M 125.40 Y 109 274 1.01 252.54 2.214E~004 13 .04 1.29 
m 129.29 Y 282 275 1.02 260.31 2.336E-004 7.47 

207.98 Y 112 149 1.15 417.54 3.111E-004 18.64 
374.92 Y 78 26 1.51 751.14 2.023E-004 15.27 
413.78 Y 91 9 1. 22 828.80 1.856E-004 11.77 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 01 +/- 0.01 

y ; Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results 

Absorption correction model: FULL 

NClClide Corrected Mass (9) Uncorrected Mass (g) 

Pu-239 1.27E-OC1 +- 1.87E-002 7.68E-002 +- 4.B4&-003 

Beta: 8.06E+001 +- 2.41E+00I Alpha: 1.00E+000 +- O.OOE+OOO 
N~mber of energy lines used in correction: 3 


Energy Mass (g) 


129.30 6.84E-002 + 5.S6E-003 
375.05 B.BSE-002 +- 1. 36E·· 002 
413.71 1.19&-001 +- 1.43E-002 
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1------- ---- ---- ------------1 
Segment 15 Results !1 

1 ---- ---- ----------------- -I 

Segment: 15 Detector: DETOI Position, 15 
C:\Canberra\NDA2k\Data\00000212 CNTROOOI DCAT0002 PROCOOAG_ANLZ0003_P015_S01S 

Acquisition Start: 12/23/2008 3:52:44 PM 

Elapsed j,ive Time: 119.19 sec Elapsed Real Time: 120.00 sec 


********************* Transrr.ission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AN 

Nuclide Energy Transmission Ratio 

13 6.00 O.159--,,}- 0:0029 
SE-75 264.66 0.241 • 0.0038 
SE-75 279.54 0.250 +/ 0.0047 
SE-75 400.66 0.291 +/- 0.0070 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:20:08 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity; 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

50.07 185 421 2.02 102.00 4.429E-007 17.80 
59.45 Y 1321 308 1.11 120.73 3.504E-006 3.54 
98.91 52 371 1. 01 199.60 1.160E-004 56.23 

129.27 Y 46 227 0.79 260.27 2.381E-004 50.64 
208.08 Y 37 80 0.67 417.75 3.079E-004 38.62 
413.76 Y 36 7 1.07 828.76 1. 803E-004 20.04 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M ; First peak in a multiplet region 
m Other peak in a multiplet region 
F ; Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 



Self Absorption Report for LL85234327 2/2/2009 5:21:03 Page 32 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (gl Uncorrected Mass (g) 

Pu-239 9.66E-002 +- 3.60E-002 2.00E-002 ~- 4.83E-003 

Beta: 2.82E+002 +- 1.03E+002 Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 2 

Energy Mass (g) 

129.30 1. 09E- 002 + 5.S4E-003 
413.71 4.88E·002 + 9.8SE 003 
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1--- ------- ------ ---------------- ------- ------- ------ - 1 

I Seg~ent 16 Results 
1- ------ ------- ------ -------- ------ ----- ---I

1 

Segment: 16 Detector: DET01 Position: 16 
C:\Canberra\NDA2k\Data\00000212_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 P016_S016 

Acquisition Start: 12/23/2008 3:56:55 PM 

Elapsed Live Time: 119.25 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 zero atten. 
Calibration Date: 11/18/2008 9:40:51 AM 

Nuclide Energy Transmission Ratio 

136.00 O. 
SE-75 264.66 
SE-7S 279.54 
SE-7S 400.66 0.552 +/- 0.0112 

Errors quoted at 1.000 sig~a 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 2/2/2009 5:20:13 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


0.515 
0.516 

0.0076 
0.0085 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.55 Y 412 170 1. 27 120.95 1.024E-004 6.86 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Brrors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



Combined Segment Report for LL85234327 2/2/2009 5:21:05 PM Page 35 

1 ------------------------------------------------------- 

1 Sum of Segment NID Results 
1 Category: Segmented
1------------------------------------------------------- -----

c: \Canberra\NDA2k\Data \00000212 CNTR0001_DCAT0002 PROCOOAK- CNF 

---------------------~----

***************** Self Absorption correction Results 

Absorption correction model: 

Nuclide corrected Mass (gl Uncorrected Mass (gl 

Pu-239 1.86E+001 +- 3.89E-001 6.04E-002 +- 6.40E-003 

Beta: 1.50E+OOO +- 5.00E+OOI Alpha: l.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 2 

Energy Mass (g) 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


n on < 4.011E-C02 +/- 2.3% < 8.357E~OO7 < l. 015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 3.888E-002 +/- 2.0% < 8.100E-007 < 6.143E-OI2 
Al-26 < 5.2S8E-002 +/- 19.6% < 1.09SE-006 < 2.765E-006 
K-40 < 5.087E-OOI +/- 5.6% < 1.060E 005 < 7.936E-002 
Co-57 < 4.371E-001 +/- 4.5% < 9.107E-006 < 5. 115E- 011 
Co-60 < S.666E-002 +/- 2.9% < 1.180E-006 < 4.969E-Oll 
Se 75 < 1.387E-001 +/- 1.8% < 2.889B-006 < 9.540E-012 
Kr-85 < 1.018E+OOl +/- 3.0% < 2.122E-004 < 2.S67E-008 
Sr-90 < 7.90SE-002 +/- 2.3% < 1. 64 7E- 006 < 5.731E-OIO 
Sb-125 < 1.882E-OOI +/- 1.9% < 3.920E-006 < 1,810E-OIO 
Ba··133 < 1.l38E-OOI +/- 1.6% < 2.370E-006 < 4,494E-OIO 
Cs-134 < 2.888E-002 +/- 2.0% < 6.0l7E-007 < 2.204E-Oll 
Cs 137 < 7.90SE-002 +/- 2.3% < 1. 647E-006 < 9.012E-010 
Eu-152 < 1.530E-001 +/- 3.8% < 3.188E-006 < 8.600E-OIO 
Eu-154 < 1. 059E-001 +/- 1. 9% < 2.207E-006 < 3.972E-OIO 
Ho-166m < 4.670E-002 +/- 2.3% < 9.729E-007 < 2.596E-OOa 
Bi-207 < 3.949E-002 +/- 2.1% < 8.227E-007 < 7.187E-010 
Pb-21D < 1.26SE+OO4 +/- 309.7% < 2.636B-00I < 1.645E-004 
Ra-226 < 8.649E-002 +/- 2.4% < 1.802E-006 < a.649E-OOa 
Ac-227 < 4.917E-D01 +/- 8.3% < 1. 024E-005 < 6. 736E- 009 
Th-230 < 2.104E+OO2 +/- 9.1% < 4.384B-003 < 1.031E-002 
Pa-231 < 2.773E+000 +/ - 11.2% < 5,777E-OOs < 5.796B-OOs 
Th-232 < 1. 04sE-OOl +/- 2.4% < 2.176E-006 < 9.412E 001 
U-232 < 1.394E-00I +/- 2.3% < 2.90SE-006 < 6.4S6E-009 
U-233 < 1.771E+OO3 +/- 3.0% < 3. 691E- 002 < 1.807E-001 
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Pa-234 < 1.477E-OOI +/ 12.3% < 3.076E 006 
Pa-234m < 2.l78E+OO2 -t-/ 2.3% < 4.S38E 003 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.S56E-COl +1 2.9% < 3.24lE-006 < 7.l09E-002 
Np-237 S.667E+OOO +/ 4.7% 1.181E-Q04 7.934E-003 
Pu-238 2.545E+OOS +1 6.7% 5.303E+OOO 1.47lE-002 
U-238 < 4.092E+OOO +/ 2.4% < B.S24E-005 < 1.203E+OOl 
Pu-239 1.167E+OO6 +1 2.1% 2.432E+OOI 1. 856E+OOI 
Pu-239B < 8.808E+OO3 +/ 18.9% < 1.835E-OOl < 1.400E-OOl 
U-239 < 8.506E+OO4 +/ 368.5% < 1.772E+OOO 
Pu-240 < 1.247E+OO4 +/ 14.4% < 2.S98E-OOl < 5.424E-002 
Am-241 S.316E+OO5 +/ 3.2% 1.108E+OOl 1. 531E 001 
Am-241B 3.163E+005 +1 3.2% 6.590E+OOO 9.110E-002 
Pu-241 4,645E+005 +1 12.3% 9.677E+OOO 4.469E-003 
Pu-241B 1,597E+OO6 +/ 3,1% 3,328E+OOI 1,537E-002 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OQOE+OOO 
Am-243 < 5.209E-OOl +1 2.2% < 1.08SE-005 < 2.S79E-006 
Cm-243 < 5,6l0E-OOl +/ 3.3% < 1,169E-005 < 1.077E-008 
Cm-244 < 3.442E+OO4 +/ 14,2% < 7.171E-OOl < 4.200E-004 
Cm-24S < 9,737E 001 +1 7,8% < 2.029E-005 < S.599E-006 
Cm-247 < 7.S49E-002 +/ 8.5% < 1,573E-006 < 8, OnE- 004 
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Nuclide Total Activity 'tError Concentratio!:1 Mass 
(uCi) (uCi!g) 9 

< 1.950E~006 < 2.265E~008 
Cf 251 < 5.426E-001 +/~ < 1.130E~005 < 3.391E~007 

< 9. 

? Nuclide 1s part of an undetermined solution 
X Nuclide ected by the interference analysis 
* Nuclide was manually edited 
< ; MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1. 000 sigma 



Summed Results Report for LL85234327 2/2/2009 5:21:07 PM Page 38 

1------------·· ------1 
1 Summed Segment Spectra Results 1 

1------------
Category: Segmented 1 

---------1 
C:\Canberra\NDA2k\Data\000002l2 CNTROOOI DCAT0002 PROCOOAI.CNF 

Elapsed Live Time: 114.98 sec Elapsed Real Time: 120.00 sec 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %-ErrQr Concentration Mass 
(uCi) (uCi/gi g 

..........----

n on Fe < 1 I.O% < 
--_.........---

2.126E-006 < 4. 015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 1.129E-OOl +/ 1.1% < 2.35lE-006 < 1. 783E-011 
Al-26 < 1.271E-OOl +/ 7.0% < 2.649E-006 < 6.687E-006 
K-40 1.S34E+OOO +/ 22.5% 3.196E-00S 2.393E-00I 

X CO·-57 
Co-60 1.625E-OOl +i - l!;.O% 3.384E-006 1. 42SE-OIO 
Se-7S < 4.80SE-OOI +i 1. 0% < 1.001E-005 < 3.306E-Oll 
Kr-85 < 3.781E+OOI +/ 2.4% < 7.878E-004 < 9.529E-00S 
Sr-90 < 1.744E-00l +/ 0.8% < 3.633E-006 < 1.264E-009 
Sb-125 < 5.73eE-00l +/ 1. 3% < 1.195E- 005 < 5.520E-OIO 
Ba-133 < 3.7l5E-OOl +/ 0.8% < 7.741E-006 < 1.468E-009 
Cs-134 < l.l03E-00l +/ 0.9% < 2,297E-006 < 8.413E-Oll 

X Cs-137 
Eu-lS2 < 4.661E-00I +/ 1. 8% < 9.711E-006 < 2.620E-009 
Eu-lS4 < 3.223E-OOI +/ 1.4% < 6.715E··OO6 < 1.209E-009 
Ho-166m < 1.477E-OOI +/ 1.6% < 3.078E-006 < 8.214E-008 
Bi-207 < 1. 321E-OOI +/ 0.8% < 2.7S2E-006 < 2. 404E·· 009 
Pb-2l0 < 1.042E+004 +/ 11 . 3% < 2.171E-OOI < 1.3S4E-004 
Ra-226 < 2.820EOOI +i 1. 3% < S.876E-006 < 2.820E-007 
Ac-227 < 1. 663E+OOO +/ 8,2% < 3.465E-00S < 2.279E-008 
Th·· 230 9.527E+OO2 +/ 56.0% 1. 985E-002 4.668E-002 
Pa~231 < 9.364E+000 +/ 11.1% < 1.951E-004 < 1. 957E-004 
Th-232 < 3.605E··001 +/ 1.8% < 7.510E-006 < 3.248E+OOO 
U-232 < 4.530E-OOI +/ 1.1% < 9.437E-006 < 2. 097E- 008 
U-233 < 6.738E+OO3 +/ 1.4% < 1.404E-OOl < 6.873E-OOI 
Pa-234 < 5.444E-OOI +/. 12.1% < 1.134E-005 
Pa-234m < 7.105E+OO2 +/ 1. 5% < 1.480E-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 5.569E-OOI +/ 1.7% < 1.160E-OOS < 2.S4SE-00I 
Np-237 S.424E+OOO +/ 5.1% 1.130E- 004 7.S93E-003 
Pu-238 2.7S2E+OOS +/ 3.3% 5.734E+OOO 1.S91E-002 
U-238 < 1.168E+OOl +/ 1. 6% < 2.432E-004 < 3.432E+00I 
Pu-239 1.212E+OO6 +/ 2.2% 2.524E+OOI 1.927E+OOl 
Pu-239B 7. 792E+ 005 +/ 1.8% 1. 623E+OOI 1.239E+OOl 
U-239 < 2.383E+004 +/ 15.0% < 4.965E-00I 

X Pu-240 
Am-241 5.623E+005 +/ 3.5% 1.171E+00l 1.6l9E-OOl 
Am-241B 2.946E+OO5 +/ 1.9% 6.138E+OOO 8.486E-G02 
Pu-241 6.683E+OO5 +1 5.4% 1. 392E+OOI 6.429E-a03 
Pu-241B 1.404E+OO6 +/~ 2.1% 2.92SE+00I 1.3S1E-002 



NID/MDA Report for LL8523432'} 2/2/2009 5:21:07 PM Page 39 

• 
Pu-242 < O,OOOE+OOO +1 0.0% < Q.QOOE+OOO < O.OOOE+OOO 
Am-243 < 1,B'I5E+OOO +/ L1% < 3,906E-OOS < 9.281E-006 
Cm-243 < 1.934E+OOO +/ .. 3.0% < L029E-005 < 3,713E-008 
Cm- 244 < 1.349E+OO5 +/ 14.1% < 2,809E+OOO < 1.645E-003 
Cm-245 < 3.450E+00O +/ 7.4% < "I,188E-005 < 1. 984E-OOS 
Cm-247 < 2,353E001 +1 8.4% < L 901E- 006 < 2.517E-003 
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• 
Nuclide Total Activity %Error Concent,ration Mass 


(uCi) (uCi/g) g 


Cf-249 < 2.837E-OOI +/ .1 < 5.911E-006 < 6.866E-008 
Cf-251 < 1.922E+OOO +/- 5.3% < 4.004E-005 < 1.201E-006 

? - Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 


* Nuclide was manually edited 
< MDA 


@ Half life too short for MDA calculation 


Errors quoted at 1. 000 sigma 

Self Absorption Correction Results ****************** 

Absorption correction mode1: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

l?u-239 1.93E+OOI +- 4.32E-OOI 8.02E+OOO +- 8.89E-002 

Beta: 1.66E+OO2 +- 4.96E+DOO Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

.. _---

129.30 5.38E+OOO +- 1.23E-OOl 
203.55 8.29E+OOO + 2.00E-DOI 
375.05 1. 24E+OOI +- 2.85E-OOI 
413.71 1. 29E+OO 1 +- 2.0BE-OOI 
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h • 

1----------- --------- -- --------------------1 
1 Automated Independent Teclmical Review 1 

1----- ------------ -- -- I 

Counter 10: SGS with Trans. Count Type: Assay - 55 Gal Galv 23.8 
Container 10: LL85234327 Assay Date: 12/23/2008 
Waste Matrix Code: 
Sequence Number: 212 

1- -- -- -------------------------------- -- --- ----- -- --- -- -- , 
1Data combiner Ar.alys is: ,I 

1 Input combination 2: only Ieotopies input data are valid. 

I Source of results is undefined. i 
1-"-- ----------------------------------------------------------------------- -I 
DISPOSITION: 

1-- -- ---- -- -- --- -- --------- -- -- -/ 
IMGA Analysis: 1 

1 I 
1 Note: The measured and declared isotopics are inconsistent. I 
1-- --------- -- -- -- --------- -- --------- ---I 
DISPOSITION: 

i------ --------- --------------------------------------------- ---------------1 
IGamma Analysis: /
i Analysis Status: No errors. I 
1 Ratio of Pu-239 414 to 129 keV line activities is above the limit of 2.~'IJS¥-i Spectrum Validity Check engine has suggested data review. 
1 Pu-239/Am-241 ratio is less than the lower limit of 100.00 
i----------------- -- --- -- -- ------ -- -- -- -- -- -- ------.- ---I 
DISPOSITION: 

1----- - - - - - - - - ------_.-- --------- - - -------.-- - - - - - - - - ------ -  1 
Segment Data Review:I I 

1 Segment: 1 OK I 
1 Segment: 2 OK I 
I Segment: 3 OK I 
1 Segment: 4 OK 1 
1 Segment: 5 OK I
I Segment: 6 OK 1 
1 Segment: 7 OK I 
1 Segment: 8 OK I 
I Segment: 9 OK I 
1 Segment: 10 OK 
1 Segment: 11 OK I 
1 Segment: 12 OK I
I Segment: 13 OK
i Segment: 14 OK I , Segment: 15 OK 1 
1 Segment: 16 OK 1
i -- - - - - - - --------------- - - - - - - - - - - ------ -------- - - - - - I 
DISPOSITION: 



1---- ---------------- ----------------------------- ------------1
1.1 ~iscellaneous: 1 

I I

1-------------------------- - -------------------------- -----------------1 
DISPOSITION: 



1 

Radioassay Data for 

" "'. .
1---

1----

Assay Instrument: 
Analysis Method: 
Item 10: 

------_. 
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---- ------------- ----------------------------- --I 

--
Radioassay Data 

--- - - - ---
Sheet 
- ---- - -----

I 
-------1 

Engine Version: MMRes. Cmb. V1.2 

SGS with Trans. IJocation: LLNIJ 
CCP-TP-019 Rev 4 Software Version: NDA 2000 V.4.0 
LLB5234327 Analysis Date: 12/23/2008 

-~----
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, ... 

**************************** MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date ; 12/23/08 Declared date; 12/23/08 
Low energy spectrum sensitivity 30.0% Total counts = 2.098E+006 
High energy spectrum sensitivity 10.0% 

Pu 9/cm2 = 0.3126 Cd g/cm2 ; 1.9536 FWHM at 122 keV _ 620 eV 
QFIT 1. 02 FWHM at 208 keV ; 792 eV 
NQFIT ; 1. 00 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.002287 1.9 1.4 2.2632 5.5 0.21443 1. 83 0.23270 1.98 

Pu-239 1.000000 0.0 1.3 989.8055 5.5 93.77887 0.17 93.69854 0.17 

Pu-240 0.062604 2.9 2.5 61.9658 5.9 5.87093 2.66 5.87064 2.66 

Pu-241 0.001010 5.8 5.3 1.0000 0.0 O. 09474 5.70 0.15715 9.45 

Pu-242 (New alg. ) 0.4329 ( 10) 0.04101 ( 10) 0.04097 ( 9) 

Am-241 0.010311 1.4 0.6 10.2060 5.3 0.96697 1. 35 0.96273 1.37 


Pu-240 effective (meas. date) 6.480 +/- 2.71% 

U-237 separated more than 10 days ago 

Am-241 separated about 50.071 +/- 0.336 years ago 

Am/Pu-241 weight ratio ;10.20604 +/- 5.29% 


Hessages: 

Lead x-rays detected. 
Calculations in MGAABS didn't converge: results may be suspect, 
Pu-241/Pu-239 efficiency changed in MGACAL by 3%. 

Notes ! 	 * = Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by: 
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~***************** Radioassay Data Sheet ******************** 
, 

Engine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. 
Analysis Method: LLNL SGS Operating Procedure 
Item ID: SGS100 

NID identified fiducial nuclide Pu-239 
Source of isotopics: 

Net Weight 
Pu mass 
TRIT Alpha Activity 
TRU Activity Concentration 
Pu-239 Equivalent Activity 
Pu-239 
Decay heat 

FGE 

Nuclide Mass 
g 

SR90 <LLD 
CS137 <LLD 
U233 <LLD 
U234 <LLD 
U235 O.OOE+OOO 
NP237 1.04E-002 
PU238 9.24E-003 
U238 <LLD 
PIT239 1.09E+OO2 
PU240 6.S7E+OOO 
AM241 4.29E-OOl 
PU241 2.00E-OOI 
PU242 3.61E-002 

Errors quoted at 1. 000 

MEASURED 

16800.0 9 
1.16E+002 +
1.00E+001 +
5.96E+005 +
1. 04E+001 + 
1.10E+OO2 +
3.1SE-OOI +

Activity 
Activity Uncert. 

Ci Ci 

<LLD O.OOE+OOO 
<LLD O.OOE+OOO 
<LLD O.OOE+OOO 
<LLD O.OOE+OOO 

O.OOE+OOO O.OOE+OOO 
7.42E-006 1.20E-006 
1. 60E-00l 2.79E-002 

<LLD O.OOE+OOO 
6.8SE+OOO 1. 07E+OOO 
1.51E+OOO 2.37E-OOl 
1.49E+OOO 2.3SE-OOl 
2.0BE+OOl 3.26E+OOO 
1. 43E-004 2.66E-OOS 

sigma 

Date: 


Date: 


Location:LLNL 
software Version: 
Analysis Date: 

1.71E+00l g 
1.12E+OOO Ci 
6.69E+OO4 nCi/g 
1. 13E+OOO Ci 
1. 71E+OOl 9 
3.50E-002 W 

MDA 
ci 

O.OOE+OOO 
1. OSE-007 
3.96E-003 
O.OOE+OOO 
3.3BE-007 
6.69E-007 
2.S7E-004 
4.17E-006 
1.l0E-002 
2.43E-003 
2.37E-004 
3.34E-002 
O.OOE+OOO 

NDA 2000 V.4.0 
12/24/2008 
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Radioassay Data Sheet *********************'\****** *** *** * * *** * 

Engine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. Location:LLNL 
Analysis Method: LLNL SGS Operating Procedure Software Version: NDA 2000 V.4.0 
Item ID: 8G8100 Analysis Date: 12/24/2008 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 16800.0 9 
Pu mass 1.18E+002 +- 1. 75E+OOl 9 
TRU Alpha Activity 9.91E+OOO +- 1.14E+OOO Ci 
TRU Activity Concentration 5.90E+OO5 +- 6.79E+OO4 nCi/g 
Pu-239 Equivalent Activity 1.03E+OOI +- 1.14E+OOO Ci 
Pu-239 FGE 1.12E+002 +- 1.7SE+OOl 9 
Decay heat 3 .l1E- 001 +- 3.S4E-002 w 

Activity 
Nuclide Mass Activity Uncert. MDA 

9 Ci Ci ci 

SR90 <LLD 
CS137 <LLD 
U233 <LLD 
U234 <LLD 
U23S O.OOE+OOO 
NP237 8.27E-003 
PU238 9.44E-003 
U238 <LLD 
PU239 1.l1E+OO2 
PU240 6.71E+OOO 
AM241 3.46E-OOl 
PU241 2.04E-OOl 
PU242 3.68E-002 

Errors quoted at 1.000 

Operator: 

ITR: 

<LLD 
<LLD 
<LLD 
<LLD 

O.OOE+DOO 
S.91E-006 
1.63E-001 

<LLD 
7.00E+OOO 
1.S4E+OOO 
1.20E+00D 
2.12E+OOl 
1.46E-004 

sigma 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+DOO 
O.OOE+ODO 
O.OOE+OOO 
9.43E-007 
2.8SE-002 
O.OOE+OOO 
1.10E+OOO 
2.42E-OOl 
1. 90E-OOI 
3.33E+OOO 
2.72E-005 

Date: 

Date: 

O.OOE+OOO 
1.29E-007 
9.16E-D03 
O.OOE+OOO 
7. S9E-007 
1. DBE-006 
2.89E-004 
1.lSE-OOS 
1.24E-002 
2.73E-003 
1.16E-004 
3.7SE-002 
O.OOE+OOO 
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*~~************************* MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date = 12/24/08 
Low energy spectrum sensitivity 
High energy spectrum sensitivity 

; 30.0% 
10.0% 

Declared date = 
Total counts = 

12/24/08 
7.493E+006 

Pu g/cm2 ~ 0.7383 Cd g/cm2 = 2.0754 FWHM at 122 keV 609 eV 
QFIT 1.00 FWHM at 208 keV 776 eV 
NQFIT = 1. 00 

Isotope analysis at 
Isotope 	 Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.000085 7.7 7.7 0.0462 7.7 0.00798 7.67 0.00822 7.90 
Pu-239 1.000000 0.0 0.4 545.0479 0.8 94.11563 0.05 94. 08118 0.05 
Pu-240 0.060272 0.9 0.9 32.8513 1.1 5.67257 0.87 5.67214 0.87 
Pu-241 0.001835 0.7 0.6 1. 0000 0.0 0.17267 0.72 0.20733 0.86 
Pu-242 (New alg. ) 0.1804 ( 10) 0.03115 ( 10) 0.03113 ( 9) 
Am-241 0.005343 0.5 0.4 2.9120 0.7 0.50282 0.49 0.50554 0.49 

Pu-240 effective (meas. date) = 5.745 +1- 0.95% 
Am-241 separated about 28.208 +1- 0.159 years ago 
Am/Pu-241 weight ratio = 2.91197 +/- 0.73% 

Messages: 

Lead x-rays detected. 

Notes : * = Error in ratio 
Errors quoted at 1.000 sigma 

MGA sigma defaulted to 1 


Reviewed 	by: Date: 
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, \ 
************************************************************************** 
***** G E N I E QUA LIT Y ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
12/24/08 9:20:02 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
Sample ID: SGS100 
Sample Quantity: 1. OOOOE+OOO 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date: 12/24/08 8:10:28 AM 
Elapsed Live Time: 0.0 seconds 
Elapsed Real Time: 0.0 seconds 

Parameter Description value Deviation/Flags 
[Mean +/- Std. Dev.] < LU : SD : UD : BS > 

5G5-100 Pu-239 Trans Mas 1.0898E+002 -2.0631E-002 
[UD; 1.0913E+002+/- 7.370] < 

Flags Key; 	 LU ~ Lower/Upper Bounds Test (Ab ~ Above, Be ~ Below) 
SD Sample Driven N-Sigma Test {In Investigate, Ac Action) 
DO User Driven N-Sigma Test {In ~ Investigate, Ac Action) 
BS Measurement Bias Test (In Investigate, Ac Action) 
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~ 
************************************************************************** 

***** G E N r E QUA L r T Y ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
12/24/08 9:20:04 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
8ample ID: 8GS100 
Sample Quantity: 1. OOQOE+OOO 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date; 12/24/0B 8:14:45 AM 
Elapsed Live Time: 97.6 seconds 
Elapsed Real Time: 120.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/ Std. Dev.] < LU : SD : UD : BS > 

SGS-100 414 keV centroid B.2847E+002 0.00 
[0.00+/ -0. OOJ < 

8GS-I00 414 keV FWHM 1.3717E+OOO 0.00 
[0.00+/-0.00] < > 

SGS-IOO Pu-239 Mass 1.1133E+002 1. 7163E-001 
[UD: 1.1082E+002+/- 3.000J < > 

Flags Key: 	 LU Lower/Upper Bounds Test (Ab = Above, Be = Below) 
SD Sample Driven N-Sigma Test (In Investigate, Ac Action) 
UD = User Driven N-Sigma Test (In Investigate, Ac = Action) 
BS Measurement Bias Test [In Investigate, Ac = Action} 



I 

1 Report for SGS100 12/24/2008 8:14:46 AM Page 

ir- ------------ -------------- ------------
NDA 2000 Assay Report

1----------- -- ------------- ------------
************************* Item Information ************************ 

Item ID: SGS100 Count Sequence Number: 214 
operator: RHWM2\RHWM 
Assay Start: 12/24/2008 8:12:44 AM 
Description 1: SGS100 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 TRU Galv 81.5 
Weight: GroBs: 54.0 kg Net: 16.8 kg 
Container: Volume: 208.0 1 Full: 100.0 '" 
Density: 0_080 kg /1 

************************ System Configuration *********************** 

Counter: 8GS with Trans. 
Segments: Number: 16 offset: o 
Scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: QC - SGS 100 
Collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 
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I-~- ------- -----------.----- --------- --------- -------- --------1
I Segment 1 Results 
1--------- ----------------------------- -------- --------- -----------1 
Segment: 1 Detector: DET01 Position: 1 
C:\Canberra\NDA2k\Data\00000214_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P001_S001 

Acquisition Start: 12/24/2008 8:14:45 AM 

Elapsed Live Time: 118.18 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.413 +/- 0.0067 
SE-75 264.66 0.487 +/ 0.0073 
SE-75 279.54 0.510 +/- 0.0087 
SE-75 400.66 0.511 +/- 0.0110 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/24/2008 8:16:47 AM 

peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.45 Y 660 763 1.16 120.75 6.690E-006 7.54 
2234.71 11980 7 1.15 4467.54 4.S60E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F ; Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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\ 
************************ NID/MDA Results **************************** 

Nuclide Total Activity %:Error Concentration Mass 
(uCi) (uCi/g) 9 

n on Fe < 3.151E-Q02 +/ 2.1% < 3.00lE-00S < 1. 4S3E-015 
Pulser < O.OQOE+OOO +/ - 0.0% < O.OOOE+OOO 
Na-22 < 2.629E-002 +/ 2.2% < 2.S04E-OOS < 4.l54E-012 
Al-26 < 3.349E-Q02 +/ 16.2% < 3.190E-OOS < 1. 762E-006 
K-40 < 4.072E-OOI +/ - 5.3% < 3.878E-004 < 6.352E-002 
Co-57 < 1. 24 9E-OOI +/ 3.4% < 1. 189E- 004 < 1.461E-Oll 
Co-60 < 2.505E-002 +/ 1. 9% < 2.38SE-OOS < 2.l97E-Oll 
Se-75 < 1. 013E-001 +/  1. 9% < 9.649E-00S < 6.971E-012 
Kr-8S < 7.862E+OOO +/ 3.2% < 7.487E-003 < 1.98IE-OOB 
Sr-90 < 2.260E-002 +/ 2.l% < 2.1S2E-OOS < 1.638E-OlO 
Sb-12S < 7.409E-002 +/  2.3% < 7.056E-OOS < 7.127E-Oll 
Ba-133 < 6.343E-002 +/ 1.8% < 6.04lE-005 < 2.S0SE-OlO 
Cs-134 < •. 20SE-002 +/ 2.1% < 2.l00E-OOS < 1. 683E-Oll 
Cs-137 < 2.260E-002 +/ 2.1% < 2.1S2E-005 < 2.576E-OIO 
Eu-152 < 1.468E-OOI +/ 2.3% < 1. 398E-004 < 8.2SlE-OlO 
Eu-154 < 7.507E-002 +/ 2.4% < 7.1S0E-OOS < 2.8lSE-OlO 
Ho-166m < 4.765E-002 +/ 2.4% < 4.S38E-OOS < 2.650E-008 
Bi 207 < 2.7S9E-002 +/ 2.1% < 2.628E-OOS < S.02lE-01O 
Pb-210 < 9.209E+OO2 +/ 47.8" < 8. 770E- 001 < 1. 197E- 005 
Ra-226 < 5.061E-002 +/ 2.4% < 4.820E-00S < 5.06lE-008 
Ac-227 < 3.236E-00I +/ 8.3% < 3.08IE-004 < 4.433E-009 
Th-230 < I.S29E+002 +/  8.6" < 1. 4S6E- 001 < 7.493E-003 
Pa-231 < 2.0B4E+OOO +/ 11.2% < 1. 985E-003 < 4.3SSE-00S 
Th-232 < 8.280E-002 +/ 2.3% < 7.886E-00S < 7.460E-OOI 
U-232 < 8.280E-002 +/ 2.n < 7.88GE-OOS < 3.834E-009 
U-233 < 1.134E+OO3 +/ 2.7% < 1. 080E+OOO < 1.lS7E-00l 
Pa-234 < 1. 660E-00I +/ 12.3% < 1. 581E-004 
Pa-234m < 2.744E+002 +/ 2.3% < 2.6l4E-OOl 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.0S0E-OOI +1 2.5% < 1. 000E-004 < 4.800E-002 
Np-237 < 1.484E-OOI +/ 2.0% < 1. 413E-004 < 2.07SE-004 
Pu-238 < 7.S32E+OO3 +/ 2.7% < 7.173E+OOO < 4.3S3E-004 
U-238 < 3.S12E+OOO +/ 2.4% < 3.345E-003 < 1.033E+OOl 
Pu-239 < 1.395E+OO3 +/ 3.1% < 1. 329E+OOO < 2.219E-Q02 
Pu-239B < 4.211E+OO3 +/ 5.2% < 4.0l0E+00O < 6.694E-002 
U-239 < 2.074E+OO3 +/ 59.1% < 1.976E+OOO 
Pu-240 < 2.S53E+OO3 +1 4.6% < 2.431E+OOO < 1.111E-002 
Am-24l 6.192E+OOI +/ 21. 8% S.897E-002 1.783E-00S 
Am-241B < 9.565E+OO2 +/ 4.9% < 9.109E-OOI < 2.7S5E-004 
Pu-24l < 3.824E+OO4 +/ 2.8% < 3.642E+OO1 < 3.679E-004 
Pu-241B < 1.0S5E+OO4 +/ 2.5% < 1.005E+00l < 1.01SE-004 
PU-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 4.394E-OOI +/ 1. 9% < 4.lBSE-004 < 2.l7SE-006 
Cm-243 < 4.533E-OOI +/ 3.4% < 4.3l7E-004 < 8.702E-009 
Cm-244 < 2.863E+004 +/ 14.1% < 2.727E+OOI < 3.493E-004 
Cm-24S < 6.622E-00I +/ 7.7% < 6.307E-004 < 3.808E-006 
Cm-247 < 3.448E-002 +/ 8.6% < 3.283E-005 < 3.689E-004 
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,
Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 

Cf-249 < 4.323E-002 +/ 3.6% < 4.l1SE-00S < 1.046E-COS 

Cf-251 < 3.645E-OOI +/- 5.6% < 3.471E-004 < 2.278E-007 


? : Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 

@ ; Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1.------ ---------------- -- ------ -- -- ------------- -- -- ---I 
Segment 2 Results II- -- -- ---------------------- ---------------- ------------------

Segment: 2 Detector: DETO 1 Posi tion: 2 
C:\Canberra\NDA2k\Data\00000214_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 12/24/2006 8:18:57 AM 

Elapsed Live Time: 117.68 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.457 +/- 0.0074 
SE-75 264.66 0.549 +/- 0.0082 
SE-75 279.54 0.564 +/ 0.0095 
SE-75 400.66 0.605 +/- 0.0125 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/24/2008 8:20:59 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy 
(keV) 

ID Net 
A

peak 
rea 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

59,48 
2234.71 

Y 1607 
11980 

1034 
8 

1. 24 
1.12 

120.80 
4467.55 

1.234E-004 
1.075E-004 

4.10 
1.43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

y = peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a mUltiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1. 000 sigma 
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•************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 1.6368-002 +/ 1.8% < 1.5588-005 < 7.5428-016 
Pulser < 0.0008+000 +/ 0.0% < 0.0008+000 
Na-22 < 2.107E-002 +/ 2.0% < 2.0068-005 < 3.328E-012 
Al-26 < 1.556E-002 +/ 15.5% < 1.482E-005 < 8.186E-C07 
K-40 < 1.4268-001 +/ 4.9% < 1. 358E-004 < 2.2248-002 
Co-57 < 1.1058-001 +/ 3.5% < 1. 0538-004 < 1.2938-011 
Co·60 < 2.639E-002 +/ 1. 7% < 2.513E-005 < 2.314E-011 
Se-75 < B.601E-002 +/ 1.9% < 8.1918-005 < 5.918E-012 
Kr-85 < 5.489E+000 +/ 3.1% < 5.2288-003 < 1. 383E-00a 
Sr-90 < 2.153E-002 +/ 2.0% < 2.0508-005 < 1.561E-OI0 
Sb-125 < 5.7178-002 +/ 2.1% < 5.445E-005 < 5.500E-Oll 
Ba-133 < 6.463E-002 +/ 1. 7% < 6.1558-005 < 2.5538-010 
Cs-134 < 1.7188-002 +/ 2.0% < 1. 636E-005 < 1.311E-011 
Cs-137 < 2.153E-OQ2 +/ 2.0% < 2.050E-005 < 2.454E-OI0 
Eu-152 < 7.127E-002 +/  3 . 7'Ir < 6.7888-005 < 4.006E-OI0 
Eu-154 < 6.015E-002 +/ 2.2% < 5.729E-005 < 2.256E-010 
Ho-166m < 1. 773E-002 +/ 2.3% < 1. 689E-005 < 9.858E-009 
Bi-207 < 1.919E-002 +/ 2.1% < 1.828E-005 < 3.492E-OI0 
Pb-2l0 < 7.365E+000 +/ 81.7% < 7.014E-003 < 9.5748-008 
Ra-226 < 3.257E-002 +/ 2.J%' < 3.102E-005 < 3.2578-008 
Ac-227 < 2.7988-001 +/ 8.3% < 2.6658-004 < 3.834E-009 
Th-230 < 3.698E+00l +/ 25.1% < 3.522E-002 < 1. 812E-003 
Pa-231 < 1.8448+000 +/ 11.2% < 1.7568-003 < 3.854E-00S 
Th-232 < 4.4278-002 +/ 2.4% < 4.216E-005 < 3.989E-00l 
U-232 < 5.849E-002 +/ 2.2% < 5.571E-005 < 2.708E-009 
U-233 < 1.0718+003 +/ 2.7% < 1.020E+000 < 1.093E-001 
Pa-234 < 1. 0088-001 +/ 12.2% < 9.599E-005 
Pa-234m < 1.3328+002 +/ 2. Hr < 1. 268E-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < 0.0008+000 
U-235 < 1.123E-00l +/ 2.5% < 1.070E-004 < 5.133E-002 
Np-237 < 1.359E-001 +/ 2.0% < 1.295E-004 < 1.903E-004 
Pu-238 < 7.276E+003 +/ 2.7% < 6.929E+000 < 4.205E-004 
U-238 < 2.825E+000 +/ 2.n < 2.691E-003 < 8.3068+000 
Pu-239 < 1.272E+003 +/ 3.2% < 1.212E+000 < 2.0238-002 
PU-239B < 2.684E+003 +/ 6.4% < 2.556E+000 < 4.2678-002 
U-239 < 9.576E+000 +/ 98.9% < 9.120E-003 
Pu-240 < 1.7178+003 +/ 5.4% < 1.635E+OOO < 7.470E-003 
Aro-241 8.171E+000 +/ 37.9% 7.782E-003 2.353E-006 
Am-241B < 6.420E+002 +/ 5.7% < 6.114E-001 < 1.849E-004 
Pu-241 < 3.801E+004 +/ 2.9% < 3.6208+001 < 3.656E-004 
Pu-241B < 1.0998+004 +/ 2.5% < 1. 046E+001 < 1.057E-004 
Pu-242 < 0.0008+000 +/ 0.0% < 0.0008+000 < 0.0008+000 
Am-243 < 2.028E-OOl +/ 16.6% < 1. 932E-004 < 1. 004E-006 
Cm-243 < 3.705E-001 +/ 3.4% < 3.529£-004 < 7.1148-009 
Cm-244 < 2.546£+004 +/ 14.1% < 2.425£+001 < 3.106E-004 
Cm-245 < 6.8928-001 +/ 7.7% < 6.S64E-004 < 3.963£-006 
Cm-247 < 3.4218-002 +/ 8.5% < 3.258E-005 < 3.6618-004 
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•Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

Cf-249 
Cf-251 

< 
< 

4.061E-002 
3.827E-001 

+/
+/

3.5% 
5.6% 

< 
< 

3.867E-005 
3.645E-004 

< 
< 

9.827E-009 
2.392E-007 

? Nuclide is part of an undetermined solution 
X ~ Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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I-r- -------------- ------- ------ ------- ------ ------- --------------1 
1 Segment 3 Results I 
1-------- ------- ------ - ---- ------ ------- ------ ------- ------ --I 

Segment, 3 Detector: DETOI position: 3 
C,\Canberra\NDA2k\Data\00000214_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 12/24/2008 8:23:08 AM 
Elapsed Live Time: 114.76 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.389 +/- 0.0066 
SE-75 264.66 0.475 +/- 0.0073 
SE-75 279.54 0.482 +/- 0.0086 
SE-75 400.66 0.533 +/ 0.0117 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis Performed on: 12/24/2008 8:25:10 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.44 Y 8788 2345 1.14 120.72 9.317E-005 1. 76 
M 94.77 2471 5630 1.56 191.31 2.332E-004 5.37 11.33 
m 98.71 Y 7889 8672 1.56 199.20 2.468E-004 4.00 
m 100.83 Y 1169 8569 1. 57 203.43 2.539E-004 7.25 
m 103.36 Y 5273 6922 1.57 208.50 2.620E-004 3.97 
M 111.03 1804 4389 1.50 223.82 2.846E-004 13.29 6.35 
m 114.79 Y 920 5936 1.51 231.32 2.946E-004 13.96 
M 125.34 Y 591 2780 1.05 252.42 3.191E~004 7.12 2.02 
m 129.34 Y 3402 2590 1. 06 260.40 3.270E-004 2.32 
M 144.29 196 1990 LOB 290.28 3.511E-004 47.53 3.58 
m 148.64 Y 664 4068 1.09 298.98 3.565E-004 23.41 
M 203.55 Y 691 1269 1.09 408.70 3.783E-004 5.47 3.05 
m 208.01 Y 269B 1375 1.09 417.61 3.773E-004 2.44 
M 332.72 Y 997 570 1.22 666.81 3.045E-004 3.75 1. 69 
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•Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 335.65 Y 314 601 1.22 672.68 3.026E-004 7.59 
m 341.70 110 569 1.23 684.75 2.9S7E-004 16.65 
m 344.96 S50 489 1.23 691. 28 2.96GE-004 4.06 
M 366.51 Y 225 395 1. 26 738.33 2.81SE-004 9.10 2.72 
m 375.01 Y 2250 319 1. 27 751. 33 2.778E-004 2.42 
m 380.13 384 245 1. 27 761.56 2.748E-004 5.97 
m 382.72 346 226 1. 27 766.73 2.733E-004 6.29 

392.83 790 193 1.59 786.94 2.674E-004 4.80 
413.66 Y 2100 92 1.44 928.56 2.559E-004 2.60 
422.45 134 109 1. 31 846.12 2.513E-004 15.88 
451.39 236 56 1.52 903.96 2.371E-004 8.56 
662.20 Y 99 12 1. 22 1325.21 1. 672E-004 11.77 
721.66 Y 60 7 1.43 1444.04 1. 550E-004 15.12 

2234.73 11980 9 1.11 4467.59 8.764E-00S 1.45 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.05 +/- 0.01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m • Other peak in a multiplet region 

F • Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

NID/MDA Results 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/gl 9 


n on Fe < 1.866E-002 +/ 1.8% < 1. 777E- 005 < 8.603E-016 

Pulser < O.OOOE+OOO +/ 0,0% < O.OOOE+OOO 

Na-22 < 5.349E-003 +/ 2.0% < 5.095E-006 < 8.452E-013 

Al-26 < 6.23lE-003 +/ 18.9% " 5. 934E- 006 " 3.278E-007 

K-40 < S.382E-002 +/ 5.3% < S,126E-005 < B.396E-003 

CO-57 < 1.488E-OOl +/ 4.4% < 1.4l7E-004 " 1. 74lE-Oll 

Co-60 < 3.277E-002 +/ 1.7% < 3.l2lE-005 " 2. 974E-Oll 

Se-75 < 1.160E-00l +/ 1. 8% < 1.105E-004 " 7.991E-012 

Kr-95 < 6.852E+OOO +/ 3.1% < 6,526E-003 " 1.727E-008 

Sr-90 < 3.286E-002 +/ 2.2% < 3.l29E-005 < 2.38ZE-OlO 

Sb-125 < 1.152E-001 +/ 1.9% < 1. 097E-004 " 1.10BE-OlO 

Ba-133 < 9.681E-002 +/ 1.6% < 9.220E-005 < 3.824E-OI0 

Cs-134 < 1.S02E-002 +/- 1. 9% < 1.430E-OOS < 1.146E-011 


X 	 Cs-l37 
Eu-152 < 1.064E-001 +/ 3.8% < 1.014E-004 < S.982E-OI0 
Eu-154 < 1.527E-002 +/ 2.1% < 1.4S5E-005 < 5.728E-011 
Ho-166m < 3.377E-002 +/ 2.4% < 3.216E-OOS < 1.877E-008 
Bi-207 < 2.228E-002 +/ 2.1% < 2,122E-005 < 4.054E-OlO 
Pb-210 < 1.323E+001 +/ 259.0% < 1. 260E-002 " 1.720E-007 
Ra-226 < 4.35GE-a02 +/ 2.4% < 4.l43E-005 < 4.3S0E-008 
Ac-227 < 3.98lE-OOl +/ 8.3% < 3.792E-004 < 5.454E-009 
Th-230 " S.996E+001 +/ 83.2% < 5.7l0E-002 " 2.938E-C03 
Pa-231 < 2.397E+000 +/- 11.2% < 2.282E-003 < S.009E-OOS 
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Tp-232 < 8.713E-002 +/ 2.3% < 8.298E-OOS < 7.8S1E-001 
U-232 < 8.713E-002 +/ 2.3% < 8.298E-OOS < 4.034E-009 
U-233 < 1.502E+OO3 +/ 3.0% < 1. 43DE+OOO < 1. S32E-DOI 
Pa-234 < 8.566E-D02 +/ 32.2% < 8.158E-005 
Pa-234m < 1.33SE+OO2 +/ 2.1% < 1. 272E-00l 
U-234 < D.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OODE+OOO 
U-235 < 1.4D4E-001 +/ 2.9% < 1. 337E-004 < 6.414E-002 
Np-237 < 1. 959E-ODl +/ 1.9% < 1.866E-004 < 2.743E-004 
Pu-238 
U-238 

< 
< 

9.361E+OO3 
2.162E+OOO 

+/ -
+/

3.1% 
2.2% 

< 
< 

8.915E+ODO 
2.059E-D03 

< 
< 

5.410E-OD4 
6.356E+DOO 

Pu-239 2.173E+005 +/  3.9% 2.D70E+OO2 3.455E+OOO 
Pu-239B < 5.576E+OO3 +/ - 16.5% < 5.310E+OOO < 8.864E-OD2 
U-239 < 2.196E+DOl +/ 308.4% < 2.091E-002 

X Pu-240 
Am-24l 3.885E+OO4 +/ 9.6% 3.7DOE+OO1 1. 119E-D02 
Am-241B 2.583E+D04 +/ 10.6% 2.460E+OD1 7.440E-D03 
Pu- 241 2.260E+OO5 +/ 23.6% 2.153E+D02 2.174E-D03 
Pu-241B 3.1DOE+DD5 +/ 3.6% 2.952E+OO2 2.982E-D03 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+DOO < O.OOOE+OOO 
Am-243 < 3.183E-001 +/ 57.7% < 3.032E-004 < 1.576E-D06 
Cm-243 < 4.707E-001 +/ 3.3% < 4.483E-004 < 9.038E-009 
Cm-244 < 2.659E+OO4 +/ 14.2% < 2.S32E+OOl < 3.244E-004 
Cm-245 < 8.825E-001 +/ 7.8% < 8.40SE-004 < 5.074E-006 
Cm-247 < 5.273E-002 +/ 8.5% < 5.022E-005 < 5.642E-004 
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•Nuclide Total Activity tError concentration Mass 
(uCi) (uCi/g) g 

Cf-249 < 6.270E-002 +/ 3.4% < 5.972E 005 < 1.517E-008 
Cf-251 < 4.827E-OOI +1- 5.8% < 4.S98E-004 < 3.017E-007 

? ~ Nuclide is part of an undetermined solution 

X ; Nuclide rejected by the interference analysis 

* = Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.46E+OOO +- 1.34E-00I 9.46E-00l +- 2.04E-002 


Beta: 2.28E+002 +- 8.96E+000 Alpha: 1.00E+OOO +- O.OOE+OOO 

Numher of energy lines used in correction: 4 


Energy Mass (9) 

129.30 5.90E-00I +- 2.47E-002 
203.55 1.15E+OOO +- 6.83E-002 
375.05 1.87E+OOO + 5.61E-002 
413.71 2.00E+OOO +- 6.53E-002 



Segment Results Report for SGS100 12/24/2008 8:29:23 AM Page 12 

I~--------------------------- ------- ------ ----------- --- -----------1 
I Segment 4 Results 1 

1---------- ------- --- -- ----------------------- --- --------- ------1 
Segment: 4 Detector: DETOI position: 4 
C:\Canberra\NDA2k\Data\00000214_CNTR0001_DCAT0002_PROCOOAG_~LZ0003_P004_S004 

Acquisition Start: 12/24/2008 8:27:19 AM 
Elapsed Live Time: 102.31 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.357 +/- 0.0067 
SE-75 264.66 0.484 +/- 0.0086 
SE-75 279.54 0.488 +/- 0.0094 
SE-75 400.66 0.535 +/- 0.0130 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/24/2008 8:29:21 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (kev) centroid Efficiency %Uncert. 

59.45 Y 54590 6050 1.10 120.74 5.124E-006 1.27 
M 94.68 Y 11360 11106 1.56 191.14 1.302E-004 2.29 61. 27 
m 98.70 Y 43359 14965 1. 57 199.17 1.538E-004 1. 87 
m 100.89 Y 6668 15155 1.58 203.55 1. 670E- 004 2.90 
m 103.36 Y 31395 13055 1. 58 208.49 1.818E-004 1. 84 
M 111. 09 Y 11606 6890 1.36 223.93 2.274E-004 1.68 88.10 
m 114.59 Y 9525 8529 1.36 230.92 2.472E-004 1. 75 
m 116.60 Y 9221 7955 1.37 234.95 2.582E-004 1.72 

120.65 Y 2425 7153 1.37 243.03 2.794E-004 2.98"' m 122.96 Y llS8 6917 1.38 247.66 2.910E-004 5.16 

n 125.27 Y 4309 6591 1.38 252.27 3.020E-004 2.19 
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Energy 
(keV) 

1D Net Peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
~Uncert. 

m 129.29 Y 20279 5730 1.39 260.31 3.200E-004 1.51 
M 144.16 Y 1300 3604 1.10 290.02 3.750E-004 4.B8 
m 146.32 Y 1146 4578 1.11 294.33 3. BHE- 004 5.33 
m 148.58 Y 2858 4982 1.11 298.65 3.876E-004 2.95 
M 160.99 Y 1281 5028 1.62 323.65 4.146E-004 17.64 
m 164.63 Y 1251 5931 1.62 330.93 4.201E-004 16.41 

171. 38 Y 1068 4372 1.20 344.42 4.279E-004 11.27 
189.31 Y 485 3337 1.17 380.25 4.360E-004 20.04 
195.61 Y 886 4442 1. 07 392.64 4.353E-004 13 .88 

M 203.53 Y 4973 3599 1.13 408.66 4.326E-004 2.06 
m 208.00 Y 16277 3202 1.13 417.59 4.304E-004 1.44 

243.04 Y 322 1882 1.51 487.60 4.006E-004 23.44 
255.28 Y 702 1475 1. 06 512.07 3.876E-004 9.88 

M 264.03 Y 262 1504 1.39 529.56 3.784E-004 13 .99 
m 267.50 Y 702 2177 1.40 536.49 3.742E-004 6.37 

297 .42 Y 462 1732 1. 40 596.28 3.403E-004 17.21 
311.70 Y 859 1548 1.29 624.81 3.255E-004 9.00 

M 320.96 Y 486 1501 1.77 643.31 3.164E-004 8.95 
m 323.35 Y 738 2227 1. 77 648.10 3.141E-004 6.23 
M 332.70 Y 5787 1157 1.28 666.77 3.053E-004 1.84 
m 335.61 Y 2230 1189 1.28 672.59 3.027E-004 2.71 
m 341.38 Y 700 1122 1. 28 684.12 2.975E-004 5.40 
m 344.95 Y 4930 1154 1.29 691.25 2.944E-004 1. 93 
M 368.40 Y 1481 802 1.28 738.12 2.753E-004 3.31 
m 370.88 Y 215 an 1.28 743.07 2.734E-004 12.90 
m 374.99 Y 13292 761 1.29 751.29 2.703E-004 1. 47 
m 380.06 Y 2544 624 1.29 761. 42 2.666E-004 2.49 
m 382.71 Y 2161 588 1.29 766.72 2.648E-004 2.67 

392.85 Y 4585 573 1.52 786.97 2.577E-004 2.20 
M 413.65 Y 11906 265 1.37 628.53 2.446E-004 2.06 
m 419.17 Y 95 206 1. 38 839.57 2. 413E- 004 17.35 
m 422.49 Y S89 222 1.38 846.21 2.394E-004 4.39 
m 426.52 Y 218 215 1.38 854.25 2.372E-004 9.45 
M 445.52 Y 80 171 1. 28 892.23 2.271E-004 17.24 
m 451. 3S Y 1502 142 1.28 903.94 2.242E-004 3.07 

619.00 Y 143 51 1. 48 1238.88 1.690E-004 13.19 
M 639.97 Y 53 27 1.46 1280.79 1.646E-004 18.84 
m 645.93 Y 97 31 1.47 1292.71 1.634E-004 14.04 
m 652.56 Y 84 30 1. 47 1305.94 1.622E-004 14.73 
m 658.68 Y 45 29 1.48 1318.17 1. 610E-004 20.47 
m 662.31 Y 618 23 1.48 1325.42 1. 604E- 004 8.90 

688.57 Y 56 28 1. 56 1377.90 1.558E-004 22.76 
721.83 Y 335 24 1.55 1444.36 1.507E-004 6.63 
769.17 Y 79 6 1. 81 1538.98 1.444E-004 13.71 

2234.68 11980 36 1.17 4467.49 6. 814E- 005 1.52 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.18 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
In Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Fit 

1. 98 

5.66 

5.98 

1.29 

4.21 

4.00 

18.13 

2.29 

1.62 

1.10 
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Err..rs quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.S04E-002 +/- 1. 8~ < 2.38SE-OOS < 1.154E- OlS 
Pulser < O.OOOE+OOO +/- O.O%" < O.OOOE+OOO 
Na-22 < 1.S63E-002 +/ - 2.0% < 1. 489E-OOS < 2.470E-012 
Al-26 < 3.61SE-002 +/- 14. S% < 3.443E-OOS < 1.901E-006 
K-40 < 3.271E-OOl +/- 4.8% < 3.11SE-004 < S.102E-002 

X 	 Co-57 
Co-60 < 3.206E-002 +/- 1.7% < 3.0S3E-OOS < 2. 811E- 011 
Se-7S < 1. 891E-00l +/- 1.7% < 1. 80lE-004 < 1.301E-Oll 
Kr-SS < 1.183E+OO1 +/ - 3.0% < 1.127E-002 < 2.982E-008 
Sr-90 < 4.866E-002 +/- 2.0% < 4.634E-00S < 3.S28E-01O 
Sb-12S < 2.196E-OOl +/- 2.2% < 2.092E-004 < 2.113E-01O 
Ba-133 < 1.S93E-OOl +/- 1.7% < 1.5l7E-004 < 6.294E-OIO 
Cs-134 < 2.588E-002 +/- 1.8% < 2.464E-OOS < 1. 974E-Oll 

X 	 Cs-137 
Eu-1S2 < 1. 282E-001 +/- 2.1% < 1.221E-004 < 7.20SE-01O 
Eu-lS4 < 4.464E-002 +/ - 2.2% < 4.2S1E-005 < 1.674E-01O 
Ho-166m < 3.S84E-002 +/ 2.3% < 3.4l4E-OOS < 1.993E-008 
Bi-207 < 4.24SE-002 +/ - 1.9% < 4.043E-OOS < 7.726E-OI0 
Pb-2l0 < 4.247E+003 +/ - 37.2% < 4.044E+OOO < S.S21E-00S 
Ra-226 < B.781E-002 +/- 2.2% < B.363E-OOS < 8.781E-008 
Ac-227 < 6.2S4E-OOl +/- 8.3% < S.956E 004 < 6.566E-009 
Th-230 < 3.1S3E+OO2 +/ - 8.5% < 3.003E-00l < 1. 545E-002 
Pa-231 < 3.654E+OOO +/ - 11.2% < 3.480E-003 < 7.636E-005 
Th-232 < 1.003E-OOl +/ 2.4% < 9.S49E-005 < 9.033E-OOl 
U-232 < 1.470E-OOl +/ - 2.1% < 1.400E-004 < 6.S0SE-009 
U-233 < 2.403E+OO3 +/- 2.6% < 2.2BBE+00O < 2.4S1E-OOl 
Pa-234 < 1.632E-00l +/ 16.8% < 1.554E-004 
pa-234m < 1.47SE+002 +/ - 2.1% < 1. 404E-OOl 
U-234 < O.OOOE+OOO +/ - 0.0% < O'OOOE+OOO < O.OOOE+OOO 
U-23S < 2.07SE-00l +/- 2.4% < 1.977E-004 < 9.485E-002 
Np-237 1.0S4E+OOO +/- 13.4% 1.OO4E-003 1.476E-003 
Pu-238 < 1.347E+OO4 +/- 2.5% < 1.282E+OOl < 7.783E-004 
U-238 < 2.357E+OOO +/- 2.2% < 2.244E-003 < 6.92 9E+OOO 
Pu-239 1. 298E+006 +/- 3.3% 1.237E+OO3 2.06SE+OOl 
Pu-239B 7.269E+005 +/ - 1.3% 6.923E+002 1.lS6E+OOl 
U-239 < 1.804E+OO4 +/ - 46.3% < 1.7l9E+OOl 

X 	 Pu-240 
Am-241 2.488E+OOS +/- 5.7% 2.369E+OO2 7.16SE-002 
Am-241B 1.234E+OO5 +/- 3.6% 1.17SE+OO2 3.SS4E-002 
Pu-241 8.950E+005 +/- 4.n 8.523E+OO2 8.610E-003 
Pu-241B 1.690E+006 +/- 2.6% 1.6l0E+003 1.626E-002 
PU-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O'OOOE+OOO 
Am-243 < 7.099E-001 +/- 1. 8% < 6.761E-004 < 3.514E-006 
Cm-243 < 7.322E-001 +/ 3.3% < 6.973E-004 < 1.406E-00B 
Cffi-244 < 3.96SE+OO4 +/- 14.2% < 3.776E+OOl < 4.837E-004 
Cm-24S < 1. 248E+000 +/- 7.6% < 1.189E-003 < 7.177E-006 
Cffi-247 < 1. 021E-OOl +/- 8.5% < 9.724E-OOS < 1. OnE-003 



------ -------
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•Nuclide Total Activity tError Concentration Mass 

(uCl) (uCi/g) g 


Cf-249 < 1. 26lE-00l +/ 3.5% < 1.20lE-004 < 3.05lE-OOB 
Cf-25l < 7.032E-001 +/- 5.6% < 6.697E-004 < 4.395E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* ~ Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU-239 2.06E+OOI +- 6.72E-OOI 5.90E+OOO +- 9.60E-002 

Beta: 2.23E+OO2 +- 7.23E+OOO Alpha; 1.OOE+00O +- O.OOE+OOO 

Numher of energy lines used in correction: 4 


Energy Mass (g) 

129.30 3.60E+OOO +- 1.24E-00l 
203.55 7.24E+000 +- 2.l0E-00l 
375.05 1.13E+00I +- 2.76E-00I 
413.71 1.l9E+OOl +- 3.5SE-OOI 
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1-,----- ---------
I Segment S Results 
/---------- --- -------- ------------- ---

--- -I 
1 

-------- ----I 
Segment: 5 Detector, DETOI position, 5 
c,\canberra\NDA2k\Data\00000214_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P005_S00S 

Acquisition Start: 12/24/2008 8,31,31 AM 
Elapsed Live Time: 87.83 sec Elapsed Real Time, 120.00 sec 

********************* Transmission Results ************************** 

calibration Description, 55 Gal Galv 81.S zero attenuation 
Calibration Date: 11/24/2008 8,2S,22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.001 +/ 0.0005 
SE-75 264.66 0.224 +/- 0.0066 
SE-75 279.54 0.248 +/ 0.0071 
8E-75 400.66 0.386 +/- 0.0125 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed, SOme peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on, 12/24/2008 8:33:32 AM 
Peak Analysis From Channel, 80 to Channel, 8192 
Peak Search Sensitivity, 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.22 1700 9267 1.72 100.30 1. 89411-005 11.65 
59.41 Y 128272 10121 1.12 120.67 2.791E-005 1.27 

I': 94.65 Y 21603 17067 1. 53 191. 08 5.984E-005 1. 91 119.22 
m 98.66 Y 89198 23316 1. 53 199.10 6.292E-005 1.63 
m 100.83 Y 13653 23901 1. 54 203.44 6.45111-005 2.26 
m 103.31 Y 63401 19403 1. 54 208.39 6.626E-005 1. 61 
M 111.04 Y 23458 10394 1. 38 223.84 7.128E-00S 2.60 150.67 
m 114.56 Y 19542 14188 1.39 230.88 7.334E-00S 2.61 
m 116.64 Y 18817 12057 1.39 235.02 7.448E-OOS 2.54 
m 120.52 Y 4766 10976 1.40 242.78 7.650E-005 3.37 
m 122.91 Y 1951 10556 1. 40 247.55 7.76SE-005 5.65 
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Energy 
(keV) 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
(kev) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
~Uncert. 

Fit 

m 125.22 Y 8407 10103 1.40 252.1B 7.871E-005 2.B3 
m 129.25 Y 41095 8829 1.41 260.22 8.042E-005 2.41 
M 144.14 Y 2733 6629 1.15 289.98 1. 458E-004 8.79 1.52 
m 146.27 Y 2144 6684 1.15 294.23 1. 540E-004 9.46 
m 14B.50 Y 5618 6765 1.16 298.70 1. 616E-004 7.83 
~1 161.04 Y 2292 6865 1. 32 323.76 1.943E-004 12.20 6.96 
m 164.53 Y 2323 11304 1. 33 330.72 2.014E-004 10.09 

171.41 Y 1907 6660 1.36 344.47 2.135E-004 9.01 
179.12 Y 811 5501 1.22 359.88 2.249E-004 18.17 
189.26 Y 1324 6698 1. 51 380.15 2.368E-004 13.10 
195.50 Y 1687 5943 1. 23 392.62 2.428E··004 9.58 

M 203.49 Y 9507 5012 1.13 408.57 2.490E-004 1.80 14.78 
m 207.95 Y 318n 5008 1.14 417.49 2.519E-004 1.39 

243.30 Y 553 3630 1.12 488.13 2.639E-004 22.83 
255.30 Y 1518 3187 1.21 512.10 2.646E-004 8.26 

M 263.83 Y 466 1989 1. 23 529.14 2.644E-004 11.08 1.59 
m 267.45 Y 1316 2347 1.23 536.39 2.646E-004 6.85 

297.35 Y 576 2422 1.11 596.14 2.624E-004 IB.15 
M 311.78 Y 1691 2137 1. 43 624.96 2.594E-004 3.87 4.09 
m 316.01 Y 183 2516 1. 43 633.42 2.584E-004 23.08 
m 320.86 Y 1183 2458 1.44 643.12 2.572E-004 4.86 
m 323.25 Y 1156 2419 1.44 647.89 2.565E-004 4.93 
M 332.66 Y 11024 1856 1.30 666.69 2.540E-004 1.65 4.72 
m 335.59 Y 4329 1710 1. 30 672.56 2.531E-004 2.22 
m 341. 31 Y 1104 1620 1.31 683.97 2.514E-004 4.74 
m 344.91 Y 9584 1671 1.31 691. 18 2.504E-004 1. 70 
M 361. 75 Y 190 1020 1.29 724.82 2.4S1E-004 19.64 3.08 
m 366.92 Y 1301 1652 1. 29 735.17 2.435E-004 5.09 
m 368.47 Y 2516 1681 1.30 738.25 2.430E-004 3.22 
M 374.97 Y 25577 1615 1.29 751. 24 2.409E-004 1. 41 21.28 
m 380.05 Y 4713 1147 1.29 761.39 2.392E-004 2.13 
m 382.63 Y 4194 1022 1. 29 766.54 2.383E-004 2.22 

392.84 Y 8849 958 1.51 786.96 2.3S0E-004 1.90 
~1 413.61 Y 22953 623 1.31 828.46 2.266E-004 1.43 5.87 
m 422.45 Y 1700 589 1. 32 846.13 2.228E-004 3.25 
m 426.50 Y 305 525 1.32 854.21 2.211E-004 9.80 
M 445.56 Y 147 283 1.30 892.29 2.134E 004 15.21 1.17 
m 451. 37 Y 2789 277 1.31 903.91 2.111E-004 4.90 

597.65 Y 32 50 1. 30 1196.23 1.662E-004 47.67 
618.95 Y 267 62 1. 69 1238.78 1.613E-004 9.72 

M 64S.85 Y 89 103 1. 37 1292.54 1.556E-004 16.7S 2.97 
m 652.50 Y 123 96 1. 38 l305.84 1. 543E- 004 12.99 
m 658.74 Y 52 100 1. 38 1318.29 1.530E-004 24.11 
m 662.27 Y 1152 79 1. 39 1325.35 1.524E 004 3.71 

688.4B Y 117 33 1.65 1377.74 1.475E-004 IS.12 
703.53 Y 41 16 0.94 1407.81 1.449E-004 26.26 
721. 94 Y 579 43 1. 73 1444.58 1.419E-004 5.55 
769.24 Y 128 22 1.19 lS39 .11 1. 350E-004 13.37 

2234.67 11980 69 1.14 4467.48 B.8B1E-00S 1.63 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 36 +/ 0.02 

Y Peak Identified by NID 
M First peak in a multiplet region 
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rn -j Other peak in a multiplet region 

F = Fitted singlet 

? = Adjacent peak noted 


Errors quoted at 1.000 sigma 

NID/MDA Results **************************************************** 

Nuclide Total Activity %Error Concentration Mass 

(uci) (uCi/g) g 


non < 3.651E-002 +/- 1- < 3.478E-005 < 1.683E-OlS 
Pulser < O.OOOE.OOO ./- 0.0% < O.OOOE.OOO 
Na-22 < 2.731E-002 +/- 2.0% < 2.601E-005 < 4.31SE-012 
Al-26 < S.023E-002 +/- 14.7% < 4.784E-OOS < 2.642E-006 
K-40 < 3.S73E-OOl +/ 4.9% < 3.403E-004 < 5.S74E-002 
Co-57 1.672E+OOO +/- 42.1% 1.S93E-003 1.956E-OlO 
Co-60 < 3.4l7E-002 +/- 1.6% < 3.25SE-005 < 2.997E-Oll 
Se-7S < 2.945E-OOl +/- 1.9% < 2.805E-004 < 2.026E-Oll 
Kr-85 < 1. 647E+OOI +/- 3.1% < 1.S6BE-002 < 4.149E-008 
8r-90 < 1. 047E-001 +/- 2.1% < 9.972E-005 < 7.S91E-010 
Sb-12S < 3.498E-001 +/- 2.3% < 3.332E-004 < 3.365E-OI0 
Ba-l33 < 2.236E-OOl +/- 1.7% < 2.130E-004 < 8.833E-OlO 
Cs 134 < 2.75BE-002 +/- 1. 8% < 2.627E-005 < 2.l04E-Oll 

X 	 Cs-137 
X 	 Eu-152 

Eu-154 < 7.799E-002 +/- 2.2% < 7.427E-005 < 2.925E-OlO 
Ho-166m < S.918E-002 +/- 2.2% < 5.637E-OOS < 3.291E-OOB 
Bi-207 < 4.569E-002 +/ 1.8% < 4.352E-005 < 8.316E-OlO 
Pb2l0 < 2.777E+OOl +/ 36.7% < 2.645E-002 < 3.611E 007 
Ra-226 < 1.169E-001 +/- 2.3% < 1.l13E-004 < 1.169E-007 
Ac-227 < 1. 029E+OOO +/- B.3% < 9.798E-004 < 1. 409E-008 
Th-230 < 1. 3S0E+002 +/- 13.1% < 1.285E-OOl < 6.614E-003 
Pa-231 < 5.391E+000 +/- 11. 2% < 5.134E-003 < 1.127E-004 
Th-232 < 1. 30SE-OOl +/- 2.4% < 1.242E-004 < 1.175E+OOO 
U-232 < 2.064E-001 +/- 2.2% < 1.965E-004 < 9.554E 009 
U-233 < 3.956E+003 +/- 2.7% < 3.76BE+OOO < 4.035E 001 
Pa-234 < 1. 13lE-OOl +/- 12.2% < 1.077E-004 
Pa-234m < 2.416E+OO2 +/- :2 .1% < 2.30lE-001 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.376E-001 +/- 2.5% < 3.216E-004 < 1.543E-OOl 
Np-237 2.782E+00O +/- 5.8% 2.650E-003 3.895E-003 
Pu-238 < 2.2SlE+004 +/ 2.6% < 2.144E+001 < 1.301E-003 
U-238 < 4.125E+000 +/ 2.1% < 3.929E-003 < 1.213E+001 
Pu-239 I.S44E+006 +/- 1.5% 1.470E+OO3 2.454E+OOI 
Pu-239B 1.530E+006 +/- 1.4'1: 1.457E+003 2.433E+OOI 
U-239 < 5.703E+001 +/- 45.9% < 5.431E-002 
Pu-240 3.437E+OOS +/- 22.9% 3.273E+OO2 1.495E+OOO 
Am-241 4.6B2E+00S +/- 3.9% 4.459E+OO2 1. 34BE- 001 
Am-241B 3.865E+005 +/ 6.4% 3.681E+002 1. 113E- 001 
Pu-241 4.220E+OO6 +/- 8.4% 4.0I9E+003 4.059E-002 
Pu-241B 5.598E+006 +/- 2.7% 5.332E+003 5.386E-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.S48E-OOl +/- S.4%' < 7.I89E-004 < 3.736E-006 
Cm-243 < 1. 093E+OOO +/- 3.3% < 1. 041E-003 < 2.099E-008 
Cm-244 < 5.013E+004 +/- 14.2% < 4.774E+OOI < 6. 116E- 004 
Crn-245 < :2 .11IE+000 +/ 7.7% < 2.0l0E-003 < 1.214E-00S 
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C~-247 < 1.S54E-00I +/- 8.5% < 1.480E-004 < 1.663E-003 
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, 
Nuclide Total Activity ~Error Concentration Mass 


(uCi) (uCi/g) g 


Cf-249 < 1.838E-OOl +1- 3.5% < 1.7S1E-004 < 4.449E-OOa 
Cf-2S1 < 1.186E+OOO +/- 5.6% < 1.130E-003 < 7.414E-007 

? ; Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* ; Nuclide was manually edited 
< MDA 


@ ; Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self 	Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 - correction not done - 2.4SE+OOI +- 3.73E-001 


Beta: -S.67E+OOO +- 1.lBE+OOl Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in attempted correction: 4 


Energy Mass (g) 
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I~----------- Segment 6 Results 
1______ .. ____ _ , 

Segment: 6 Detector: DET01 position: 6 
C:\Canberra\NDA2k\Data\00000214_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P006_S006 

Acquisition Start: 12/24/2008 8:35:42 AM 
Elapsed Live Time: 88.46 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.000 +/ 0.0000 
SE-75 264.66 0.202 +/- 0.0061 
SE-75 279.54 0.234 +/- 0.0069 
SE-75 400.66 0.349 +/- 0.0121 

Errors quoted at 1,000 sigma 

****.****************** Peak Analysis Results **************.******** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/24/2008 8:37:44 AM 
?eak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency ~Uncert. 

49.65 1882 9174 2.23 101.16 1. 038E-007 10,40 
59.41 Y 117079 9688 1.13 120.67 1. 658E-006 1.27 

M 94.64 Y 21310 16795 1. 53 191. 07 8.791E-005 1.94 117.88 
m 98.66 Y 85646 22842 1. 54 199.10 1. 063E-004 1. 66 
m 100.86 Y 13117 23320 1. 55 203.49 1.167E-004 2.32 
m 103,30 Y 61508 18845 1.55 208.37 1.283E-004 1.64 
M 111,04 Y 22745 10479 1.37 223.84 1. 646E-004 1.30 152.32 
m 114.54 Y 18701 11892 1. 38 230.84 1. 803E-004 1. 31 
m 116.62 Y 17865 12078 1. 38 234.99 1. 894E-004 1.31 
m 120.60 Y 4219 10864 1.39 242,94 2.060E-004 1. 65 
m 122.82 Y 1874 10524 1.39 247.37 2.147E-004 2.48 
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Energy 
(keV) 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

m 125.20 Y 8414 10045 1.40 252.13 2.238E-004 1. 40 
m 129.25 Y 40648 8693 1.40 260.23 2.381E-004 1. 27 
M 144.09 Y 2498 6616 1.09 289.88 2.794E-004 7.82 
rn l46.25 Y 2276 6652 1.09 294.20 2.839E-004 7.98 
m 148.53 Y 5528 7445 1. 09 298.74 2.884E-004 6.91 
M 160.88 Y 2384 6744 1.46 323.43 3.066E-004 12.50 
m 164.55 Y 1960 9612 1.47 330.76 3.103E-004 12.04 
m 169.29 Y 538 8708 1.47 340.24 3.140E-004 21. 71 
m 171.28 y 1690 8639 1. 48 344.21 3.152E-004 12.02 

179.06 Y 812 6138 0.93 359.77 3.186E-004 19.44 
189.14 Y 1210 6796 1.17 379.90 3.197E-004 14.22 
195.64 Y 1860 6415 1.35 392.90 3.190E-004 9.19 

M 203.50 Y 9167 5467 1.19 408.59 3.171E-004 2.94 
m 207.93 Y 30604 4906 1.19 417.45 3.15SE-004 2.66 

237.36 417 3724 1. 00 476.26 2.999E-004 30.14 
243.31 Y 730 3582 1.14 488.15 2.963E-004 17.16 
255.34 Y 1278 3189 1.19 512.20 2.886E-004 9.58 

M 264.06 Y 483 2575 1. 03 529.60 2.829E-004 8.59 
m 267.56 Y 1126 4110 1. 03 536.61 2.830E-004 5.99 

297.32 Y 559 3704 0.99 596.09 2.772E-004 25.87 
M 311.78 Y 1503 2160 1. 54 624.97 2.712E-004 4.16 
m 316.69 Y 188 2727 1. 55 634.78 2.692E-004 22.83 
m 320.93 Y 1169 2655 1.55 643.25 2.675E-004 4.91 
m 323.36 Y l388 2596 1.56 648.11 2.666E-004 4.34 
M 332.64 Y 10796 1859 1. 31 666.67 2.627E-004 1.65 
m 335.61 Y 4381 1756 1. 31 672 . 59 2.616E-004 2.20 
m 341.36 Y 1214 1856 1. 32 684.0S 2.594E-004 4.47 
m 344.91 Y 9301 1779 1.32 691.17 2.578E-004 1. 71 

368.25 Y 3662 1726 2.32 737.81 2.490E-004 3.28 
M 374.97 Y 25056 1580 1. 29 751.25 2.464E-Q04 1. 41 
m 380.05 Y 4688 1086 1. 30 761.39 2.447E-004 2.12 
rn 382.65 Y 4175 953 1.30 766.58 2.438E-004 2.20 

392.82 Y 8567 1023 1.51 786.92 2.402E-004 1.92 
M 413.59 Y 22726 470 1. 38 828.42 2.323E-004 1.67 
m 419.33 Y 105 415 1. 39 839.89 2.300E-004 21.68 
m 422.47 Y 1776 404 1.39 846.17 2.2B7E-004 3.35 
m 426.48 Y 447 390 1. 39 854.18 2. 273E- 004 7.31 
rn 429.97 Y 69 385 1.40 861.15 2.259E-004 31.16 
M 445.53 Y l15 309 1.30 892.25 2.204E-004 17.02 
m 451.35 Y 2736 301 1. 30 903.88 2.1S3E-004 2.54 

619.00 Y 237 66 1. 43 1238.89 1. 770E-004 10.59 
M 640.14 Y 88 51 1.54 1281.13 1. 732E-004 15.40 
m 645.79 Y 146 52 1.55 1292.42 1.722E-004 11.82 
m 652.38 Y 169 48 1.55 1305.59 1. 712E-004 11.02 
m 65S.62 Y 116 41 1.56 l318.07 1.701E-004 13.50 
m 662.25 Y 1211 32 1.56 1325.32 1. 695E-004 6.65 

688.57 Y 75 38 1.52 1377.90 1.653E-004 22.03 
721.86 Y 575 58 1.71 1444.43 1.603E-004 5.76 
769.31 Y 147 24 1.67 1539.26 1. 537E-004 12.19 

2234.67 l1980 48 1.15 4467.46 5.24SE-005 1.62 
2293.78 28 12 1. 35 4585.58 5.065E-005 32.73 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.34 +/- 0.02 

Fit 

1.53 

5.66 

2.51 

3.63 

3.47 

5.27 

22.14 

2.61 

1.73 

1.39 
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y = ~eak Identified by NID 

M First peak in a multiplet region 

m = Other peak in a multiplet region 

F = Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

************.*********** NID/MDA Results ***********************.**** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 3.267E-002 +/- 1. 9% < 3.111E-OOS < 1.506E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 1.736E-002 +/- 1. 9% < 1.653E-005 < 2.743E-012 
Al-26 < 6.816E-002 +/- 19.8% < 6.491E-005 < 3.S8SE-006 
K-40 < 3.102E-00I +/- 5.3% < 2.9S5E-004 < 4.B40E-002 

X 	 Co-57 
Co-60 < 3.928E-002 +/- 1.7% < 3.741E-005 < 3.445E-Oll 
Se-75 < 2.641E-001 +1 - 2.3% < 2.S1SE-004 < 1.817E-Oll 
Kr-B5 < 1.S52E+OOI +1 - 3.2% < 1.478E-002 < 3.911E-008 
Sr-90 < 6.17lE-002 +1 - 2.6% < 5.877E-005 < 4.474E-010 
Sb-125 < 2.87SE-OOI +/- 2.7% < 2.738E-004 < 2.766E-010 
Ba-l33 < 2.083E-OOI +1- 1.8% < 1.9B4E-004 < B.228E 010 
Cs-134 < 3.3S1E-002 +/- 2.0% < 3.191E-OOS < 2.5S7E-Ol1 

X Cs-137 
Eu-152 < 1.161E-OOI +/- 3.8% < 1.l06E-004 < 6.527E-OIO 
Eu-154 < 4.959E-002 +/- 2.1% < 4.723E-005 < 1. 860E-OIO 
HO-166m < 4.430E-002 +1- 2.4% < 4.219E-005 < 2.453E-008 
Bi-207 < 2.833E-002 +/- 1.9% < 2.69BE-OOS < 5.l56E-OlO 
Pb-210 < 3.34lE+OO4 +/- 309.7% < 3.182E+OOI < 4.344E-004 
Ra-226 < 1. 030E-00I +/ 2.7% < 9.807E-005 < 1.030E-007 
Ac-227 < 9.U6E-00l +/- 8.5% < B.701E-004 < 1.252E-00B 
Th-230 < 4.469E+002 +/- 9.0% < 4.256E-001 < 2.l90E-002 
Pa-23l < 4.912E+OOO +/- 11.3% < 4.67BE-003 < 1. 027E-004 
Th-232 < 1. 049E-OOI +/- 2.4% < 9.990E-005 < 9.4SlE-001 
U-232 < 1. 716E-OOI +/- 2.6% < 1. 634E-004 < 7.943E-009 
U-233 < 3.437E+003 +/ 4.0% < 3.274E+OOO < 3.506E-00I 
Pa-234 < 1.237E-001 +/- 12.2% < 1. 17BE- 004 
Pa-234m < 2.369E+OO2 +/- 2.1% < 2.2S7E-OOI 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.B73E-OOI +1- 4.0% < 2.737E-004 < 1.3l3E-001 
Np-237 2.231E+00O +/- 6.8% 2.l24E-003 3.123E-003 
Pu-238 < 1.924E+004 +/- 4.2% < 1. 832E+OOI < 1.112E-003 
U-23B < 3.l29E+OOO +/- 2.1% < 2.9BOE-003 < 9.201E+OOO 
Pu-239 2.299E+OO6 +/- 3.4% 2.lB9E+003 3.655E+001 
Pu-239B 1.499E+OO6 +1- 1.3% 1.42BE+OO3 2.3B4E+OOl 
U-239 < 2.6S7E+OO5 +/- 368.5% < 2.530E+002 

X 	 Pu-240 
Am-24I 4.240E+00S +/- 5.0% 4.038E+002 1.22lE-00l 
Am-24lB 1. 9B3E+OOS +/- 4.7% 1.888E+002 5.7l0E-002 
Pu-241 2.327E+OO6 +/- 8.2% 2.2l6E+OO3 2.239E-002 
Pu 24lB 4.240E+OO6 +/- 3.6% 4,038E+003 4.079E-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < Q.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.620E-00I +/- 2.2% < 9.162E-004 < 4.762E-006 
Cm-243 < 9.923E-OOl +/- 3.5% < 9.450E-004 < 1. 90SE-OOB 
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CI)l-244 < 4.409E+004 +/ 14.2% < 4.199E+OOI < 5.380E-004 

Cm-245 < 1.745E+OOO +/ 8.4% < 1.662E-003 < 1. 004E-005 

Cm-247 < 1.406E-001 +/- 8.5% <: 1.339E-004 < 1. 504E- 003 




---- -------
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, 

Nuclide Total Activity ~Error concentration Mass 


(uCi) (uCi/g) g 


Cf-249 < 1.743E-001 +/- 3.5% < 1.660E-004 < 4.218E-008 
Cf-251 < 9.839E-001 +/- 6.5% < 9.370E-004 < 6.149E-007 

? Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 
• Nuclide was manually edited 

< = MDA 


@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

?u-239 3.66E+001 +- 1.26E+OOO 1.60E+001 +- 2.S1E-001 

Beta: 1.67E+OO2 +- S.27E+OOO Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 

-
129.30 9.69E+OOO +- 3.98E-001 
203.55 1.S2E+001 +- 8.25E-001 
375.05 2.34E+001 +- 6.03E-001 
413.71 2.39E+OO1 +- 6.B8E-OOI 
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L--------- ------------ ------------ ---------- - ------------- ------1 
1 Segment 7 Results 1 

1 ---------- ----------- ------------- ------------- ----------------1 
Segment: 7 Detector: DETOI Position: 7 
C:\Canberra\NDA2k\Data\00000214_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 12/24/2008 8:39:54 AM 

Elapsed Live Time: 100.39 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81,5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 .00 0.076 +/- 0.0034 
SE-75 264.66 0.310 +/ - 0.0068 
SE-75 279.54 0.326 +/ - 0.0072 
SE-75 400.66 0.419 +/ - 0.0114 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/24/2008 8:41:56 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity; 3.00 


Energy ID Net Peak Continuum FWIIM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency tUncert. 

59.43 Y 76592 7464 1.13 120.71 2.479E-006 1.24 
M 94.68 Y 12750 12887 1.52 191. 15 7.489E-005 2.16 68.01 
m 98.69 Y 48937 17272 1. 53 199.15 8.940E-005 1. 78 
m 100.89 Y 7621 17408 1.53 203.56 9.760E-OOS 2.68 
m 103.32 Y 34054 13867 1.53 208.42 1. 067E-004 1. 76 
M 111. 09 Y 12873 8277 1.36 223.93 1. 357E-004 2.13 89.43 
m 114 .54 Y 10616 8432 1.37 230.82 1.482E-004 2.27 
m 116.56 Y 9721 7876 1.37 234.87 1. 554E-004 2.19 
m 120.60 Y 2407 7778 1.38 242.94 1.692E-004 3.94 
m 125.22 Y 5080 6501 1.39 252.17 1.839E-004 2.67 
m 129.27 Y 23252 5626 1.39 260.27 1.959E-004 1.92 
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Energy ID Net 
(keV) A

Peak 
rea 

continuum 
counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

M 144.17 Y 1608 4591 1.15 290.04 2.450E-004 10.95 
m 146.31 Y 1327 4585 1.15 294.31 2.S24E-004 11.45 
m 148.56 Y 3200 5086 1.16 298.82 2.598E-004 9.81 
M 160.96 Y 1381 5381 1.50 323.58 2.937E-004 4.97 
m 164.55 Y 1280 6813 1. 50 330.76 3.015E-004 5.49 

171.41 Y 1198 4515 1.22 344.48 3.140E-004 10.41 
179.03 Y 491 4457 0.96 359.69 3.246E-004 24.33 
189.28 Y 741 4743 1. 29 380.18 3.342E-004 17.25 
195.55 Y 798 3724 1.19 392.71 3.379E-004 13 .62 

M 203.52 Y 5110 3930 1.13 408.65 3.404E-004 2.07 
m 207.98 Y 17333 3411 1.13 417.55 3.409E-004 1. 43 

255.26 Y 764 1750 1.49 512.03 3.235E-004 10.20 
M 263.66 Y 243 1186 1.05 529.26 3.179E-004 14 .93 
m 267.56 Y 523 1498 1. 06 536.62 3.152E-004 8.33 

297.30 Y 421 1652 1.42 596.05 2.917E-004 18.21 
311.76 Y 728 1424 1.27 624.94 2.607E-004 10.01 

M 320.82 Y 509 1359 1.87 643.04 2.740E-004 8.98 
m 323.42 Y 800 2107 1.87 648.23 2.721E-004 5.97 
M 332.68 Y 5862 1384 1.29 666.73 2.6SSE-004 1.85 
m 335.63 Y 2371 1285 1.29 672.64 2.63SE-004 2.67 
m 341. 41 Y 563 1339 1.30 664.17 2.S96E-004 6.55 
m 344.95 Y 5127 1266 1.30 691. 26 2.573E-004 1.93 

368.18 Y 2122 1190 2.44 737.67 2.429E-004 4.01 
M 375.00 Y 13656 1017 1.28 751.30 2.390E-004 1.47 
m 380.07 Y 2599 646 1. 29 761.44 2.361E-004 2.48 
m 382.68 Y 2355 545 1.29 766.64 2.347E-004 2.56 

392.87 Y 4606 631 1. 50 787.01 2.293E-004 2.24 
413.58 Y 12602 409 1.42 828.39 2.186E-004 1.54 

M 422.50 Y 852 307 1.17 846.23 2.142E-004 4.33 
m 426.48 Y 172 247 1.17 854.17 2.124E-004 10.83 
M 445.81 Y 64 135 1. 32 692.80 2.036E-004 21.66 
m 451.40 Y 1452 160 1. 32 903.98 <.015E-004 3.11 

619.11 Y 124 35 1.41 1239 .10 1. 569E-004 13.39 
M 639.84 Y 53 30 0.90 1280.54 1.535E-004 25.51 
m 642.16 38 34 0.90 1285.17 1. 532E- 004 26.75 
m 645.91 Y 74 44 0.90 1292.66 1.526E-004 23.86 
M 658.93 Y 47 41 1.43 1318.69 1.507E-004 20.36 
m 662.28 Y 611 29 1.43 1325.38 1.502E-004 4.65 

688.42 Y 53 23 1.19 1377.62 1.467E-004 22.57 
M 717.72 Y 12 8 1.49 1436.16 1.432E-004 41.06 
m 721. 85 Y 314 9 1.49 1444.40 1.427E-004 6.10 

769.03 Y 60 16 1.30 1538.69 1. 379E-004 18.86 
2234.68 11980 36 1.16 4467.49 4.242E-005 1.54 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.20 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a mUltiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

Fit 

0.61 

3.63 

7.37 

1. 39 

5.05 

3.44 

13 .41 

1.72 

1.29 

0.43 

2.58 

1.13 



NID/MDA Report for 80S100 12/24/2008 8,41057 AM Page 28 

************************ NID/MDA Results **************************** 

Nuclide Total Activity 
(uCi) 

%Error concentration 
(uCi/g) 

Mass 
g 

X 

X 

n on Fe 
Pulser 
Na-22 
Al-26 
K-40 
Co-57 
Co-60 
Se-7S 
Kr-8S 
Sr-90 
Sb-125 
Ba-133 
Cs-134 
Cs-137 
Eu-152 
Eu-154 
Ho-166m 
Bi-207 
Pb-210 
Ra-226 
Ac-227 
Th-230 
Pa-231 
Th-232 
U-232 
U-233 
pa-234 
Pa-234m 
U-234 
U-235 
Np-237 
Pu-23B 
U-238 
Pu-239 
Pu-239B 
U-239 
Pu-240 
Am-241 
Am-241B 
Pu-241 
Pu-241B 
Pu-242 
Am-243 
Cm-243 
Cm-244 
Cm-245 
Cm-247 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 

< 
< 
< 
< 
< 
< 

2.625E-002 +/ 
O.OOOE+OOO +/ 
2.B13E-002 +/ 
4.720E-002 +/ 
2.763E-00I +/
3.42BE+OOO +/ 
2.B36E-002 +/
1.944E-OOl +/
1. 259E+OOI +/ 
5.BB9E-002 +/ 
2.S69E-OOI +/
1.7llE-OOl +/ 
2.39SE-002 +/ 

3.026E-002 +/
8.034E-002 +/ 
4.0B1E-002 +/
3. S44E- 002 +/ 
S.706E+003 +/ 
B.BS7E-002 +/ 
6.S8BE-001 +/ 
3.300E+002 +/ -
3.901E+OOO +/ 
9.B94E-002 +/
1. SOSE-OOl +/ 
2.S14E+003 +/ 
1.22SE-00l +/ 
1.906E+OO2 +/
O.OOOE+OOO +/ 
2.100E-00I +/ 
9.4S3E-OOI +/ 
1. 397E+004 +/ 
3.041E+OOO +/ 
1. 21lE+006 +/
B.S02E+00S +/
3.50SE+OO4 +/ 

2.523E+OOS +/ 
3.338E+OO5 +/ 
1.496E+OO6 +/ 
2.1S0E+OO6 +/ -
O.OOOE+OOO +/
7.363E-OOl +/ 
7. S94E-OOl +/
3.254E+OO4 +/ 
1. 2B4E+OOO +/ 
1.132E-001 +/ 

1. 
0.0% 
2.0% 

15.5% 
5.0% 
6.1% 
1.7% 
1.9% 
3.1% 
2.1% 
2.3% 
1.7% 
1. 8% 

3.7% 
2.2'1' 
2.2% 
1.9% 

70.4% 
2.3% 
8.3% 
B.6% 

11. 2% 
2.4% 
2.2% 
2.9% 

12.2% 
2.1% 
0.0% 
2.6% 

16.3% 
2.8% 
2.2% 
3.4% 
1.3% 

8S.6% 

4.3% 
4.0% 

10.2% 
2.6% 
0.0% 
1. 9% 
3.4% 

14.2% 
7.7% 
8.5% 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 

< 
< 
< 
< 
< 
< 

2.S00E-OOS 
O.OOOE+OOO 
2.G80E-OOS 
4.49SE-OOS 
2.631E-004 
3.26SE-003 
2.70IE-OOS 
1.852E-004 
1.200E-002 
5.609E-005 
2.447E-004 
1.630E-004 
2.281E-OOS 

2.B82E-OOS 
7.651E-005 
3.B87E-005 
3.37SE-OOS 
5.434E+OOO 
B.43SE-OOS 
6.27SE-004 
3.143E-OOI 
3.71SE-003 
9.423E-005 
1.434E-004 
2.394E+OOO 
1.169E-004 
1. SlSE-OOl 
O.OOOE+OOO 
2.000E-004 
9.003E-004 
1. 331E+OO1 
2.897E-003 
1.lS4E+003 
8.097E+002 
3.341E+OOI 

2.402E+002 
3.179E+002 
1.424E+OO3 
2.076E+OO3 
O.OOOE+OOO 
7.012E-004 
7.233E-004 
3.099E+001 
1.223E-003 
1. 078E-004 

< 

< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 

< 
< 
< 
< 
< 
< 

1.210E-OIS 

4.44SE-012 
2.483E-006 
4.310E-002 
4.0llE-OID 
2.487E-Oll 
1. 33BE-Oll 
3.174E-OOB 
4.270E-OIO 
2.471E-OIO 
6.759E-OIO 
1. B27E-Oll 

1.700E-OIO 
3. Ol3E-OIO 
2.269E-00B 
6.450E-OIO 
7.41BE-00S 
B.B57E-00B 
9.026E-009 
1.617E-002 
B.IS4E-OOS 
8.91SE-OOI 
6.970E-009 
2.S64E-OOI 

O.OOOE+OOO 
9.599E-002 
1.323E-003 
8.076E-004 
S.942E+OOO 
1.926E+OO1 
1.3S2E+OOl 

7.26SE-002 
9.612E-002 
1.439E-002 
2.097E-002 
O.OOOE+OOO 
3.645E-006 
1. 4S8E-008 
3.970E-004 
7.386E-006 
1. 21lE-003 
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Nuclide Total Activity %Error concentration Mass 

(uci) (uCi/g) g 


< 1.306E-OOl +/- 3.5% < 1.244E-004 < 3.HIE-OOB 
Cf-251 < 7.328E-OOI +/- 5.7% < 6.979E-004 < 4.580E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• ~ Nuclide was manually edited 
< ~ MDA 


@ ~ Half life too short for MOA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.93E+OOI +- 6.6IE-OOl 1.02E+OOl +- 1.56E-OOI 

Beta: 1.39E+OO2 +- 8.23E+OOO Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
~~-~--  -
129.30 6.74E+OOO +- 2.75E-00I 
203.55 9.45E+OOO +- 2.90E-OOI 
375.05 1.32E+OOl +- 3.29E-OOI 
413.71 1. 41E+OOI +- 3.82E-OOI 
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l-----------------------------------------------------------------------1 
1 Segment 8 Results 1 

1-----------------------------------------------------------------------1 

Segment: 8 Detector: DETOI position: 8 
C:\Canberra\NDA2k\Data\00000214_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P008_S008 

Acquisition Start: 12/24/2008 8:44:05 AM 
Elapsed Live Time: 113.09 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.S zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.366 +/- 0.0064 
SE-75 264.66 0.520 +/- 0.0079 
SE-75 279.54 0.524 +/- 0.0092 
SE-75 400.66 0.585 +/- 0.0126 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 12/24/2008 8:46:07 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.49 Y 21585 3336 1.12 120.82 9.240E-005 1. 38 
M 94.75 3891 6583 1. 47 191. 28 2.294E-004 3.67 24.91 
m 98.73 Y 13778 9376 1. 48 199.23 2.422E-004 2.77 
m 100.87 Y 2243 8727 1. 48 203.52 2.487E-004 4.51 
m 103.35 Y 9092 7335 1. 49 208.47 2.560E-004 2.78 
M Ill. 05 2949 4736 1. 30 223.85 2.766E-004 2.73 13 .41 
m 114.66 Y 1477 8243 1. 30 231.06 2.852E-004 4.66 
M 125.31 Y 656 4622 1. 00 252.35 3.071E-004 7.52 23.69 
m 129.33 Y 6403 3326 1. 01 260.39 3.141E-004 1. 83 
M 144.45 404 2163 1. 05 290.60 3.371E-004 22.41 3.90 
m 148.63 Y 1029 4252 1. 06 298.95 3.425E-004 14.71 
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Energy ID Net Peak Continuum FWHM peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

171.45 386 2229 1.29 344.54 3.626E-004 19.96 
195.54 279 2210 1.42 392.68 3.699E-004 27.88 

M 203.54 Y 1315 1519 1.13 408.69 3.700E-004 3.62 3.29 
m 208.01 Y 4612 1666 1.13 417.61 3.697E-004 1.95 

255.34 250 1006 1.66 512.18 3.544E-004 21.48 
311.86 Y 225 720 1.65 625.14 3.197E-004 19.95 

M 332.69 Y 1474 611 1.30 666.75 3.069E-004 6.55 0.97 
m 335.57 Y 530 569 1. 30 672.52 3.052E-004 8.04 
m 341.37 Y 139 597 1.31 684.10 3.016E-004 16.37 
m 344.95 1335 560 1.31 691. 26 2.995E-004 6.39 

368.26 Y 552 551 2.18 737.87 2.858E-004 8.54 
M 375.02 Y 3413 447 1.24 751.34 2.819E-004 2.08 2.86 
m 380.16 611 319 1.24 761.61 2.790E-004 4.73 
m 392.65 548 284 1.25 766.60 2.777E-004 4.97 

392.90 1175 238 1.46 787.07 2.720E-004 3.91 
413.66 Y 3123 146 1.38 828.57 2.610E-004 2.25 

M 422.53 223 89 1.30 846.28 2.564E-004 7.31 1.16 
m 426.58 Y 55 90 1. 31 854.37 2.543E-004 17.92 

451.43 434 62 1.44 904.04 2.423E-004 5.91 
662.34 Y 166 22 1.58 1325.50 1. 721E-004 9.47 
721.94 Y 73 11 1.85 1444.59 1.596E-004 14.35 

2234.68 11980 17 1.15 4467.48 1. 082E-004 1.46 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 07 +/ 0.01 

Y = Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 1.854E-002 +/- 1. 8% < 1. 766E-005 < 8.s47E-016 

Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 1.817E-002 +/- 1.9% < 1. nOE-005 < 2.87lE-012 

Al-26 < 1. 563E-002 +/- 18.8% < 1. 488E- 005 < 8.219E-007 

K-40 < 3.222E-OOI +/- 5.3% < 3.069E-004 < 5.027E-002 

Co-57 < 1.695E-001 +/ 4.5% < 1. 614E- 004 < 1.983E-011 

CO-60 < 2.l48E-002 +/- 2.5% < 2.046E-005 < 1.884E-Oll 

Se-75 < 1. 270E-001 +/- 1.8% < 1.210E-004 < S.739E-012 

Kr-85 < 6.772E+OOO +/- 3.0% < 6.450E-003 < 1. 707E-008 

Sr-90 < 4.482E-002 +/- 2.2'!- < 4.269E-005 < 3.250E-010 

Sb-125 < 1.381E-001 +/- 2.4% < 1. 315E- 004 1. 328E-010
< 
8a-133 < 1.022E-001 +/- 1.6% < 9. 732E- 005 < 4.036E-010 
Cs-134 < 1.759E-002 +/ 1.8% < 1. 675E-005 < 1.342E-Oll 

X Ca-137 
Eu-152 < 1.161£ - 001 +/- 3.8% < 1.l06E-004 < 6.527E-010 
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llu-154 < 5.18BE-002 +/ 2.1% < 4.9HE-OOS < 1.946E-010 
Ho-166m < 3.202E-002 +/ - 2.3% < 3.050E-OOS < 1.780E-OOB 
Bi-207 < 2.209E-002 +/ - 2.1% < 2.103E-00S < 4.020E-010 
Pb-2l0 < 1.528E+001 +/ - 259.0% < 1.45SE-002 < 1.987E-007 
Ra-226 < 5.643E-002 +/ - 2.4% < S.374E-OOS < S.643E-008 
Ac-227 < 4.468E-OOI +/ 8.3% < 4.2SSE-004 < 6.121E-009 
Th-230 < 6.259E+OOI +/ 83.3% < S.961E-002 < 3.067E-003 
Pa-231 < 2.S96E+OOO +/ - 11. 2% < 2.473E-003 < 5.426E-005 
Th-232 < a.86SE-002 +/ - 2.3% < B.443E-005 < 7.98?E-OOl 
U-232 < B.B6SE-002 +/ - 2.3% < 8.443E-005 < 4.105E-009 
U-233 < 1.689E+003 +/ 3.0% < 1. 609E+OOO < 1. 723E- 001 
Pa-234 < 1.136E-OOl +/ 12.2% < 1. 082E-004 
Pa-234m < 1.345E+OO2 +/ 2.1% < 1.281E-OOl 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.S76E-OOl +/ 2.9% < 1.501E-004 < ?.200E-002 
Np-237 4 .114E- 001 +1 20.0% 3.918E-004 5.759E-004 
PU-238 < 1.054E+OO4 +/ 3.1% < 1. 004E+OOI < 6.091E-004 
U-238 < 3.931E+OOO +/ - 2.1% < 3.744E-003 < l.lS6E+OOl 
Pu-239 2.794E+OOS +/ 3.S% 2.66lE+OO2 4.442E+OOO 
Pu-239B < 6.989E+OO3 +/ 16.6% < 6.656E+OOO < 1.111E-OOl 
U-239 < 4.703E+OOI +/ 308.3% < 4.479E-002 

X Pu-240 
Am-241 5.689E+OO4 +/ 8.3% 5.418E+OOI 1. 639E-002 
Am-241B 4.817E+OO4 +/ 9.8% 4.s87E+OOl 1.387E-002 
Pu-241 3.646E+00s +/ 15.1% 3.472E+OO2 3.507E-003 
Pu -241B 5.410E+OOs +/ 3.3% 5.153E+OO2 5.20SE-003 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 3.445E-OOI +/ 57.8% < 3.281E-004 < 1. 705E-006 
Cm-243 < 5.097E-OOI +/ 3.3% < 4.85SE-004 < 9.787E-009 
Cm-244 < 2.93SE+OO4 +/ 14.1% < 2.795E+OOl < 3.581E-004 
Cm-245 < 9.882E-OOI +/ 7.8% < 9.412E-004 < S.682E-006 
Cm-247 < 6.081E-002 +/ 8.5% < 5.79lE-OOS < 6.506E-004 
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) 9 


Cf-249 " 3.4% " 7.015E-005 < 1.783E-OOB 
Cf-251 " 5.4838-001 +/- 5.8% " 5.222E-004 < 3.427E-007 

? ; Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* Nuclide was manually edited 
< ; MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.44E+000 +- 1.56E-001 1.86E+OOO +- 3.36E-002 

Beta: 1. 69E+002 + 8.11E+000 Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1.16E+000 +- 4.58E-002 
203.55 2.24E+000 +- 9.60E-002 
375.05 2.79E+OOO +- 7.66E-002 
413.71 2.92E+000 +- 8.73E-002 
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1-------------------------------------------- - - ---- ------------1
I' Segment 9 Reaul ts 
1---------------------------------------------- ---- -- -------1 

Segment: 9 Detector, DET01 Position: 9 
C:\Canberra\NDA2k\Data\00000214_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 12/24/2008 8:48:17 AM 

Elapsed Live Time: 117.59 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136. 
SE-75 264.66 
SE-75 279.54 +/
SE-75 400.66 0.573 +/ 0.0120 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

?eak Analysis Performed on: 12/24/2008 8:50:18 AM 

peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.47 y 2916 1212 1.13 120.78 1.32SE-005 2.81 
M 95.09 526 3142 1. 54 191. 96 1. 682E- 004 29.22 1. 23 
m 98.81 Y 1428 5549 1.55 199.40 1. 87 9E- 004 17.19 
m 103.14 Y 560 7677 1. 56 208.04 2.100E-004 15.70 

111.12 164 1984 0.75 224.00 2.471E 004 40.19 
129.30 Y 196 1008 1. 03 260.33 3.113E-004 24.08 
207.96 Y 187 581 1.16 417.51 3.820E-004 20.66 
375.09 Y 72 96 1.40 751. 47 2.847E-004 23.68 

2234.71 11980 15 1.13 4467.55 5.243E-005 1.43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 02 +/- 0.01 

y ~ Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet~ 

? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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. 

**************************************************** NID/MDA Results 

Nuclide Total Activity :tError Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 2.119E-002 +/ < 2.01BE-00S < 9. 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.325E-002 +/ 1. 9% < 2.214E-00S < 3.674E-012 
Al-26 < 4.238E-002 +/ - 19.6% < 4.036E-00S < 2.229E-006 
K-40 < 3.014E-001 +/ - 5.3% < 2.870E-004 < 4. 70lE-002 
Co-57 < 1.123E-00l +/ 4.5% < 1.070E-004 < 1. 314E 011 
Co-60 < 2.649E-002 +/ 1.7% < 2.523E-00S < 2.323E-Oll 
Se-75 < 8.296E-002 +/ 2.3% < 7.901E-005 < 5.70BE 012 
Kr-SS < 4.464E+OOO +/ 3.2% < 4.251E-003 < 1.12SE-00B 
Sr-90 < 2.l61E-Q02 +/ 2.3% < 2.05BE-00S < 1.567E-OI0 
Sb-12S < 5.499E-002 +/ 2.1% < 5.237E-005 < 5.290E 011 
Ba-133 < 6.676E-002 +/ - 1. B% < 6.35BE-005 < 2.637E-OIO 
Cs·134 < 1.359E-002 +/ 2.4% < 1.294E-005 < 1. 037E-Oll 
Cs-137 < 2.161E-002 +/ 2.3% < 2.05BE-005 < 2.464E-OIO 
Eu-152 < 6.641E-002 +/ 2.3% < 6.325E-005 < 3.732E-OIO 
EU-154 < 6.639E-002 +/ 2.1% < 6.323E-005 < 2.490E-OI0 
Ho-166m < 1. B13E-002 +/ 2.5% < 1.727E-005 < 1.OO8E-OOB 
Bi-207 < 1.971E-002 +/ 1.9% < 1.877E-005 < 3.587E-OIO 
Pb-210 < 4.242E+002 +/ 311,1% < 4.040E-00l < 5.515E-006 
Ra-226 < 3.000E-002 +/ 2,2% < 2.857E-005 < 3.000E-OOS 
AC-227 < 2.891E-OOl +/ 8.5% < 2.754E-004 < 3.961E-009 
Th-230 < 1.336E+002 +/ 9.1% < 1.273E-OOl < 6.54BE-003 
Pa-231 < 1.71BE+00O +/ 11.3% < 1. 637E-003 < 3.592E-005 
Th-232 < 6.044E-002 +/ 2.5% < S.7S6E-OOS < 5044GE-DOl 
U-232 < 6.D44E-002 +/ 2.5% < 5,756E-005 < 2.79BE-D09 
U-233 < 9.9S4E+OO2 +/ 4.1% < 9 A80E-OOl < 1.015E-00l 
Pa-234 < 9.273E-002 +/ 43.9% < B.BHE-OOS 
Pa-234m < 7.956E+OOl +/ 2.1% < 7.577E-002 
U-234 < O.OOOE+OOO +/ 0.0% " O.OOOE+OOO < O,OOOE+OOO 
U-235 < 1. 063E-OOl +/ 4,1% < 1. 013E-004 < 4.B59E-002 
Np-237 < 1.363E-OOl +/ 2.2% < 1. 299E-004 < 1.909E-004 
pu-23B < 6.86SE+OO3 +/ 4.3% < 6.53BE+000 < 3.968E-004 
U-23B < 2.333E+OOO +/ 2.1% < 2.222E-003 < 6,859E+OOO 
Pu-239 4.77BE+OO3 +/ 3B.S% 4.550E+00O 7,597E-002 
Pu-239B < 3.B97E+OO3 +/ IB,9% " 3.712E+00O < 6,19GE-002 
U-239 < 2.794E+OO3 +/ - 370,1% < 2.661E+OOO 

Pu-240 

Am-241 1. 3BOE+OO2 +/ 153.1% 1.314E-00l 3.97SE-OOS 
Am-241B 3.S40E+003 +/ 17.7'< 3.372E+OOO 1. 020E-003 
Pu-241 < 3.S00E+004 +/ 4.3% < 3.333E+00l < 3.367E-004 
PU-241B 2.121E+004 +/ - 21.0% 2.020E+00l 2.041E-004 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 3.490E-OOl +/ 2.2% < 3.324E-004 < 1.727E-006 
Cm-243 < 3.S99E-OOl +/ 3 .. 6% < 3.428E-004 < 6.911E-009 
Cm-244 < 2.230E+004 +/ 14.1% < 2.124E+OO1 < 2.721E-004 
Cm-us < 6.424E-OOl +/ 8.4% 6 .1lBE- 004 < 3.694E-006" Cm-247 < 2.892E-002 +/ B,5% < 2.75SE-00S < 3.095E-004 
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Nuclide Total Activity tError concentration Mass 

(uCl) (uCi/g) g 


Cf 249 < 3.5% < 4.1S1E-005 < 1. 062E-00S 
Cf -251 < 3.453E-001 6.G%- < 3.289E-004 < 2.158E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* ; Nuclide was manually edited 
< = MDA 

@ _ Half life too short for ~IDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 7.60E-002 +- 2.92E-002 4.21E-002 +- 7.38E-003 


Beta: 9.76E+00I +- 6.72E+OOl Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 2 


Energy Mass (9) 

129.30 3.S7E-002 +- 8.7GE-003 
375.05 5.86E-002 +- 1.39E-002 
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L--------------------------------------------------
I Segment 10 Results 
1-------------------------------------------

---------1 
----- ----I 

Segment, 10 Detector, DET01 position, 10 
C,\Canberra\NDA2k\Data\00000214_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_POI0_S010 

Acquisition Start, 12/24/2008 8:52:28 AM 
Elapsed Live Time, 118.23 sec Elapsed Real Time, 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description, 55 Gal Galv 81.5 zerO attenuation 
Calibration Date, 11/24/2008 8,25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 
SE-75 264.66 
SE-75 279.54 
SE-75 400.66 0.541 +/- 0.0115 

Errors quoted at 1.000 sigma 

*********************** peak Analysis Results **************.*.****** 

Peak Analysis Performed on, 12/24/2008 8:54:30 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (kev) centroid Efficiency %Uncert. 

59.44 Y 1184 833 1.21 120.72 5.732E-006 4.82 
2234.72 11980 10 1.13 4467.57 5.132E-OOS 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F ~ Fitted singlet 
7 Adjacent peak noted 

Errors quoted at 1.000 sigma 

0.509 0.0087 
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. 

**************************************************** NID/MDA Results 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

n on < 1. 632E-002 +/ - < 1.SS4E-00S < 7.S23E-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.212E-002 +/ 1.9% < 2.l07E-00S < 3.49SE-012 
Al-26 < 2.8l4E-002 +/ 19.8% < 2.680E-OOS < 1. 480E-006 
K-40 < 2.0S8E-00I +/ 5.3t < 1. 960E-004 < 3.211E-002 
Co-57 < 9.188E-002 +/ 4.6t < 8.7S1E-00S < 1.07SE-Oll 
Co-60 < 1.886E-002 +/ 1.7!r < 1.796E-005 < 1. 6S4E-Oll 
Se-7S < 6.199E-002 +/ 2.2% < S.904E-OOS < 4.26SE-012 
Kr-SS < 6.37SE+OOO +/ 3.3% < 6.074E-003 < 1.607E-008 
Sr-90 < 2.129E-002 +/ 2.4% < 2.02SE-00S < 1.SUE-OIO 
SO-125 < 6.247E-002 +/ 2.2'" < 5.949E-OOS < 6.009E-Oll 
Ba-B3 < 4.S62E-002 +/ loSt < 4.34SE-OOS < 1.802E-OIO 
Cs-134 < 1.S12E-002 +/ - 2.0'" < 1.440E-OOS < 1.IS4E-Oll 
C9-137 < 2.129E-002 +/ 2.4t < 2.028E-OOS < 2.427E-OIO 
Eu-lS2 < 2.S39E-002 +/ - 3.8% < 2.41BE-00S < 1. 427E- 010 
Eu-lS4 < 6.316E-002 +/ - 2.n < 6.0ISE-00S < 2.36BE-010 
HO-166m < 2.912E-002 +1 2.4t < 2.773E-00S < 1.619E-008 
Bi-207 < 1. S13E-002 +/ 2.4\ < 1.44IE-OOS < 2.7S4E-OIO 
PO-2l0 < 7.726E+002 +/ 30B.2t < 7.358E-OOl < 1.OO4E-005 
Ra-226 < 4.734E-002 +/ 2.7% < 4.S08E-00S < 4.734E-OOB 
Ac-227 < 2.llSE-OOl +/ 8.5% < 2.017E-004 < 2.902E-009 
Th-230 < 1. 043E+002 +/ 9.0% < 9.933E-002 < S .1l1E-003 
Pa-231 < 1. 335E+OOO +/ 11.3'" < 1. 271E-003 < 2.790E-OOS 
Th-232 < S.609E-002 +/ 2.6% < S.342E-005 < 5.0S4E-OOl 
U-232 < S.609E-002 +/ 2.6% < 5.342E-005 < 2.S97E-009 
U-233 < 7.S0SE+002 +/ 4.0t < 7.l47E-OOl < 7.6S5E-002 
Pa-234 < S.45BE-002 +/ 12.2t < 8.0S6E-00S 
Pa-234m < 1. 579E+002 +/ 2.1% < 1. S04E-00I 
U-234 < O.OOOE+OOO +/ o.ot < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 6.9l6E-002 +/ 3.9% < 6.S87E-005 < 3.l61E-002 
Np-237 < 9.l71E-002 +/ 2.2% < 8.734E-OOS < 1.284E-004 
PU-238 < S.229E+OO3 +/ 4.2\ < 4.9S0E+OOQ < 3.022E-004 
U-238 < 2.060E+000 +/ - 2.2t < 1. 962E-003 < 6.057E+OOO 
Pu-239 < 1.066E+003 +/ 3.7t < 1. 01SE+OOO < 1.69SE-002 
i'u-239B < 3.6Q9E+003 +/ lS.8t < 3.437E+00O < 5.73SE-002 
U-239 < S.B21E+003 +/ 366.8% < S.S44E+OOO 
Pu -240 < 2.046E+OO3 +/ 13.3% < 1.948E+QOO < 8.898E-003 
Am-241 1.296E+002 +/ 151.91< 1.234E-OOl 3.731E-OOS 
Am-241B < 7.841E+OO2 +/ 14.4% < 7.46SE-OOI < 2.2S8E-004 
Pu-241 < 2.S80E+004 +/ 4.2% < 2.4S7E+OOI < 2.482E-004 
Pu-241B < 7.432E+OO3 +1 3.4% < 7.07BE+OOO < 7.149E-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.648E-OOI +/ 2.2% < 2.S22E-004 < 1.311E-006 
Cm-243 < 2.731E-001 +/ 3.5% < 2.601E-004 < 5.244E-009 
Cm-244 < 2.049E+OO4 +/ - l4.l% < 1.9S1E+00l < 2.S00E-004 
Cm-245 < 4.542E-OOI +/ B.J% < 4.326E-004 < 2.612E-006 
Cm-247 < 2.247E-002 +/ 8.5% < 2. 140E- 005 < 2.404E-004 
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Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 
< 

2.648E-002 
2.494E-OOl 

+/
+/

3.5% 
6.5% 

< 
< 

2.522E-005 
2.376E-004 

< 

< 

6.407E-009 
1.559E-007 

? = Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-.- - ----- --- ---- --- -- --I 
!
1------------------

Segment 11 Results 1
----I 

Segment: 11 Detector: DET01 Position: 11 
C:\Canberra\NDA2k\Data\00000214_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P011_S011 

Acquisition Start: 12/24/2008 8:56:40 AM 
Elapsed Live Time: 118.52 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE- 136.00 0.184 +/- 0.0035 
8E-75 264.66 0.269 +/- 0.0043 
8E-75 279.54 0.273 +/- 0.0053 
8E-75 400.66 0.320 +/- 0.0078 

Errors quoted at LOOO sigma 

*k********************* Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/24/2008 8:58:41 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.42 Y 476 535 1. 37 120.69 4.621£-006 8.67 
2234.71 11980 4 1.16 4467.55 2.573£-005 1.42 

Reference peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? ~ Adjacent peak noted 

Errors quoted at 1.000 sigma 
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• **************************************************** NID/MDA Results 

Nuclide Total Activity %Error Concentration Mass 
(ucil (uCi/g) g 

n on Fe <: 1.184E-002 +/ 1. 8% <: 1.128E-005 <: 5.458E-016 
Pulser <: O.OOOE+OOO +/ 0.0% <: O.OOOE+OOO 
Na-22 <: 2.344E-002 +/ 2.0% <: 2.233E-005 <: 3.704E-012 
Al-26 <: 3.487E-002 +/ 15.1% <: 3.321E-005 <: 1. 834E-006 
K-40 <: 3.164E-00I +/ 5.0% <: 3.014E-004 <: 4.937E-002 
co-57 <: 7.518E-002 +/ 3.4% <: 7.160E-005 <: 8.796E-012 
Co-60 <: 2.490E-002 +/ 1. 7% <: 2.371£-005 <: 2.184E-011 
Se-75 <: 6.327E-002 +/ 1. 8% <: 6.026£-005 <: 4.353E-012 
Kr-85 <: 4.151£+000 +/ 3.0% <: 3.953£-003 <: 1.046£-008 
Sr-90 <: 1. 516£-002 +/ 1. 9% <: 1. 444E- 005 <: 1.099E-010 
Sb-125 <: 4.787E-002 +/ 2.1% <: 4.559E-005 <: 4.605£-011 
Ba-133 <: 3.436E-002 +/ 1.7% <: 3.272E-005 <: 1.357E-010 
Cs-134 <: 1.443E-002 +/ 1. 9% <: 1.374E-005 <: 1.101E-Oll 
Cs-137 < 1. 516E-002 +/ 1. 9% < 1.444E-005 < 1.72 8E-0l0 
Eu-152 < 6.924£-002 +/ 2.1% <: 6.595£-005 < 3.892E-010 
Eu-154 <: 6.694E-002 +/ 2.2% < 6.375£-005 <: 2.510E-OI0 
Ho-166m <: 1. 909E-002 +/ 2.2% <: 1.818E-005 <: 1.062E-008 
Bi-207 <: 1. 542E-002 +/ 2.0% < 1.469E-005 <: 2.807£-010 
Pb-210 <: 9.920E+002 +/ 53.0% < 9.448E-001 <: 1.290E-005 
Ra-226 <: 3.075E-002 +/ 2.2% < 2.928E-005 < 3.075£-008 
Ac-227 <: 2.055£-001 +/ 8.3% <: 1.957£-004 < 2.815£-009 
Th-230 <: 9.591E+00I +/ 8.6% <: 9.134E-002 <: 4.700£-003 
Pa-231 <: 1.172E+000 +/ 11.2% <: 1.116£- 003 < 2.449E-005 
Th-232 <: 5.318E-002 +/ 2.1% <: 5.065E-005 <: 4.792E-00I 
U-232 <: 5.318£-002 +/ 2.1% <: 5.065£-005 <: 2.462E-009 
U-233 < 6.907E+002 +/ 2.7% <: 6.579E-00I <: 7.046E-002 
Pa-234 <: 7.744E-002 +/ 12.2% <: 7.375£-005 
Pa-234m <: 1.323E+002 +/ 2.1% <: 1.260E-001 
U-234 < 0.000£+000 +/ 0.0% <: O.OOOE+OOO < O.OOOE+OOO 
U-235 <: 6.708E-002 +/ 2.5% <: 6.388£-005 <: 3.065£-002 
Np-237 < 8.639E-002 +/ 1.9% < 8.227E-005 <: 1.209E-004 
Pu-238 <: 4.637E+003 +/ 2.6% <: 4.416E+000 < 2.680E-004 
U-238 <: 1.932E+000 +/ 2.2% <: 1.840E-003 <: 5.681£+000 
Pu-239 <: 8.796E+002 +/ 3.1% <: 8.377E-00I <: 1. 399£-002 
PU-239B <: 2.711£+003 +/  5.3% <: 2.582E+000 <: 4.310E-002 
U-239 <: 8.721E+003 +/ 65.1% < 8.305E+000 
Pu-240 <: 1. 657E+003 +/ 4.7% <: 1. 578£+000 <: 7.20SE-003 
Am-241 6.460£+001 +/ 24.9% 6.152E-002 1.860E-005 
Am-241B < 6.304E+002 +/ 4.9% <: 6.003£-001 <: 1.815E-004 
Pu-241 <: 2.426E+004 +/ 2.8% <: 2.310£+001 <: 2.334£-004 
Pu-241B <: 6.988E+003 +/ 2.4% <: 6.655£+000 <: 6.722£-005 
Pu-242 <: 0.000£+000 +/ 0.0% <: O.OOOE+OOO <: O.OOOE+OOO 
Am-243 <: 2.564E-00I +/ 1.8% < 2.442E-004 <: 1. 269E-006 
Cm-243 < 2.645E-00I +/ 3.3% <: 2.519£-004 < 5.078£-009 
Cm-244 <: 1. 265£+004 +/ 14.1% <: 1. 205E+00I <: 1. 544£-004 
Cm-245 <: 4.36311-001 +/ 7.7% <: 4.155E-004 <: 2.509E-006 
Cm-247 <: 2.201E-002 +/ 8.5% <: 2.097£-005 <: 2.355£-004 
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. 

Nuclide Total Activity 

(uCi) 
%Error concentration 

(uCi/g) 
Mass 

g 

Cf-249 
Cf-251 

< 
< 

2.028E-002 
2.327E-001 

+/
+/

3.5% 
5.6% 

< 
< 

1.931E-00S 
2.217E-004 

< 
< 

4.907E-009 
1.455E-007 

? 
X 
* 
< 

@ = 

Nuclide is part of an undetermined solution 
Nuclide rejected by the interference analysis 
Nuclide was manually edited 
MDA 

Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis 
There are not enough peaks to do 

Error 3: 
the calculation 

Absorption correction model: FULL 
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1.------------------ -----------------------------------------------1 
1 Segment 12 Results 
1--------- --- ---- --- - I 
Segment: 12 Detector: DET01 position: 12 
c:\Canberra\NDA2k\Data\00000214_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P012_S012 

Acquisition Start: 12/24/2008 9:00:51 AM 

Elapsed Live Time: 118.76 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

136.00 0.086 +/- 0.0022 
SE-75 264.66 0.142 +/- 0.0026 
SE-75 279.54 0.153 +/- 0.0035 
SE-75 400.66 0.196 +/- 0.0057 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/24/2008 9:02:53 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.46 Y 216 391 1.19 120.77 1.221E-004 15.20 
2234.71 11980 14 1.09 4467.55 2.446E-005 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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• **************************************************** NID/MDA Results 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 1.428E-002 +/ 1. 9% < 1.360E-005 < 6.584E-016 

Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 4.939E-003 +/- 2.0% < 4.703E-006 < 7.803E-013 

Al-26 < 2.566E-002 +/- 16.0% < 2.443E-005 < 1. 350E-006 

K-40 < 3.129E-001 +/ - 5.1% < 2.9S0E-004 < 4.882E-002 
Co-57 < 6.514E-002 +/ - 4.0% < 6.204E-005 < 7.62lE-012 
Co-60 < 2.335E-002 +/- 1.7% < 2.224E-005 < 2.048E··Oll 
Se-75 < S.917E-002 +/- 2.5% < S.635E-005 < 4.071E-012 
Kr-SS < 2.947E+OOO +/- 3.3% < 2.807E-003 < 7.426E-009 
5r-90 < 1.089E-002 +/- 2.2% < 1. 037E-005 < 7.B93E-Oll 
Sb 125 < 4.3S6E-002 +/- 2.4% < 4.149E-00S < 4.191E-Oll 
Ba-l33 < 2.2S3E-002 +/- 2.0% < 2.146E-005 < 8.900E-Oll 
Cs-134 < 6.974E-003 +/- 2.3% < 6.641E-006 < S.321E-012 
Cs-137 < 1.089E-002 +/ 2.2% < 1. 037E-OOS < 1. 241E-010 
Eu-1S2 < 7.542E-002 +/- 2.7% < 7.183E-00S < 4.239E-010 
Eu-154 < 1.409E-002 +/ - 2.2% < 1. 342E-ODS < 5.286E-Oll 
Ho-166m < 2.182E-002 +/ - 2.3% < 2.079E-00S < 1.213E-008 
Bi-207 < 1.180E-002 +/- 2.3% < 1.124E-OOS < 2.14BE-OIO 
Pb-2l0 < 1.063E+000 +/- 39.2% < 1. 012E-003 < 1.381E-00S 
Ra-226 < 2.175E-002 +/- 2.S% < 2.07lE-00S < 2.17SE-008 
Ac-227 < 1.676E-001 +/ 6.51< < 1. 596E-004 < 2.296E-009 
Th-230 < 1.661E+001 +/- 13.8% < 1. S82E-002 < S .139E-004 
Ps-231 < 9.725E-00I +/- 11.3% < 9.262E-004 < 2.0DE-00S 
Th-232 < 4.l67E-002 +/- 2.51< < 3.969E-005 < 3.755E-001 
U-232 < 4.167E-002 +/- 2.5% < 3.969E-OOS < 1.929E-009 
U-233 < 7.l60E+002 +/ - 3.2% < 6.819E-00I < 7.304E-002 
Ps-234 < 7.279E-002 +/- 12.2% < 6.933E-005 
pa-234m < 2.803E+001 +/ 2.1% < 2.670E-002 
U-234 < O.OOOE+OOO +/- 0,0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 6.638E-002 +/- 3.2% < 6.322E-005 < 3.034E-002 
Np-237 < 7.060E-002 +/- 2.3% < 6.724E-00S < 9.885E-OOS 
Pu-238 < 4.874E+003 +/- 3.1% < 4.642E+000 < 2.817E-004 
U-238 < 2.213E+000 +/- 2.1% < 2.108E-003 < 6.S06E+OOO 
Pu-239 < 7.98lE+002 +/- 3.7% < 7.60lE-001 < 1.269E-002 
Pu-239B < 1.44SE+003 +/- 6.3% < 1.379E+OOO < 2.303E-002 
U-239 < 3.514E+ODO +/- 49.2% < 3.346E-003 
pu-240 < 1.0SDE+003 +/- 5.6% < 1.000E+00O < 4.569E-003 
Am-241 1.109E+000 +/- 22.6% 1.056E-003 3.l93E-007 
Am-24lB < 3.844E+002 +/- 5.8% < 3.66lE-001 < 1.1078-004 
Pu-24l < 2.477E+004 +/- 3.3% < 2.359E+001 < 2.383E-004 
Pu-241B < 7.606E+003 +/ 3.2% < 7.244E+OOO < 7.317E-00S 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.012E-001 +/- 9.3% < 9.642E-005 < 5.012E-007 
Cm-243 < 2.3eSE-001 +/- 3.7% < 2.272E-004 < 4.S80E-009 
Cm-244 < 1.l72E+004 +/- 14.1% < 1.1168+001 < 1. 42 9E-004 
Cm-245 < 4.354E-001 +/- 7.9% < 4.147E-004 < 2.504E-006 
Cm-247 < 1.284E-002 +/- 8.6% < 1.223E-005 < 1. 374E-004 
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•Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 
< 

1.5308-002 
2.3668-001 

+/
+/ 

3.6% 
5.9% 

< 

< 

1.4578-005 
2.2548-004 

< 
< 

3. 702E-009 
1.4798-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis
* ; Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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I-~------------------ -------- ---------------------------------- -----1 
1 ________S=~~=~=_=3_~=:~:=: _______________________ 1i----- -- -------

Segment: 13 Detector: DET01 Position: 13 
C:\Canberra\NDA2k\Data\00000214_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P013_S013 

Acquisition Start: 12/24/2008 9:05:02 AM 

Elapsed Live Time: 118.97 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 5S Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.403 +/ 0.0065 
SE-75 264.66 0.470 +/ - 0.0071 
SE-75 279.54 0.475 +/- 0.0081 
SE-75 400.66 0.529 +/- 0.0112 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/24/2008 9:07:04 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2234.69 11980 8 1.16 4467.51 7.049E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 
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**************************************************** NID/MDA Results 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

n on Fe < 1.617E-002 +/ 1. B% < 1.S40E-OOS < 7.4SSE-016 
pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.010E-002 +/ 2.0% < 1. 91SE-00S < 3.176E-012 
Al-26 < G.S03E-003 +/ 14.9% < 6.194E-006 < 3.421E-007 
K-40 
Co-57 

< 
< 

2.893E-00I 
S.4a6E-002 

+/
+/

4.9% 
3.5% 

< 
< 

2.7SSE-004 
S.22SE-OOS 

< 
< 

4.SI2E-002 
6.4I9E-012 

Co-60 < 1.296E-002 +/ 1. 7% < 1.234E-005 < 1.136E-Oll 
Se-7S < 5.014E-002 +/ 1.9% < 4.776E-00S < 3.4S0E-OI2 
Kr-B5 < 3.S66E+00O +/ 3.1% < 3.397E-003 < B.987E-009 
Sr-90 < 1. 374E-002 +/ 1.9% < l. 309E-005 < 9.963E-Oll 
Sh-125 < 3. 161E- 002 +/ 2.1% < 3.011E-OOS < 3.041E-Oll 
Sa-133 < 2.0S0E-002 +/ 1.7% < 1. 9S2E-00S < 8.096E-011 
Cs-134 < 1.227E-002 +/ 2.0% < 1.169E-OOS < 9.364E-012 
Cs-137 < 1.374E-002 +/ 1.9% < 1.309E-00S < I.S67E-010 
Eu-IS2 < 2.S70E-002 +/ 3.7% < 2.448E-OOS < 1. 44SE-OI0 
Eu-154 < S.739E-002 +/ 2.2% < S.46GE-OOS < 2.1S2E-010 
Ho-166m < 3.377E-002 +/ 2.3% < 3.216E-005 < 1.878E-008 
Bi-207 < 1,529E-002 +/ 2,0% < 1.4S6E-005 < 2.782E-OI0 
Ph-210 < 1,S44E+OOO +/ 36.7% < 1.471E-003 < 2,OO7E-006 
Ra-226 < 2,6I7E-002 +/ 2.2% < 2.493E-005 < 2.617E-008 
Ac-227 < 1,713E-001 +/ B .3% < 1.631E-004 < 2.347E-009 
Th"230 < 1.465E+00I +/ 13.0% < 1.395E-002 < 7.17BE-004 
Pa-231 < 7.268E-001 +/ 11,2% < 6.92IE-004 < 1. S19E 005 
Th-232 < 3.810E-002 +/ 2.2% < 3.628E-00S < 3.433E-00I 
U-232 < 3.810E-Q02 +/. 2.2% < 3.628E-00S < l. 764E-009 
U-233 < 5.9S8E+002 +/ 2.7% < 5.675E-OOI < 6,Q77E-002 
Pa-234 < 1.142E-001 +1 12.2% < 1. 08SE-004 
Pa-234m < 1,383E+OO2 +/ 2.n < 1.317E-00I 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 5.242E-002 +/ 2,5% < 4,992E-00S < 2.39SE-002 
Np-237 < S.314E-002 +/ 1.9% < S,06IE-OOS < 7.439E-005 
Pu-238 < 4.0B6E+003 +/. 2.6% < 3.892E+000 < 2,362E-004 
U-:238 < 2,445E+000 +/ :2 .1% < 2.328E-003 < 7,lBBE+000 
Pu-239 < 7.081E+002 +/ 3.2% < 6.744E-001 < 1.126E-002 
Pu-239B < 1.135E+003 +/ 5.7% < 1. 081E+000 < 1.804E-002 
U-239 < 6,628E+00O +/ 45.8% < 6.313E-003 
pu-240 < 8,124E+002 +/ 5.0% < 7.737E-001 < 3,S34E-003 
Am-241 < 1.864E-001 +/ 15,6% < 1. 77SE-004 < S.369E-OOB 
Am-241B < 3.039E+002 +/ 5.3% < 2.894E-001 < S.7S3E-OOS 
Pu-241 < 2,l1BE+OO4 +/ 2.8% < 2.017E+00I < 2.038E-004 
Pu-241B 
Pu-242 

< 
< 

6.210E+003 
O.OOOE+OOO 

+/
+/ -

2.5% 
0.0% 

< 
< 

5.914E+000 
O.OOOE+OOO 

< 
< 

S.974E-005 
O.OOOE+OOO 

Am-243 < 9.374E-002 +/ 8.4% < 8.92aE-OOS < 4.640E-007 
Cm-243 < 1. 815E-001 +/ 3.3% < 1.728E-004 < 3.484E-009 
Cm-244 < l. 250E+OO4 +/ 14,1% < 1.191E+001 < 1. S25E-004 
Cm-24S < 3,S23E-00l +/ 7,7% < 3,35SE-004 < 2.025E-006 
Cm-247 < 1.900E-002 +1 8.5% < 1. BIDE-ODS < 2.033E-004 
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•
Nuclide Total Activity %Error Concentration Mass 


(uCi) (uci/g) g 


Cf-249 < 1.309E-002 +/ 3.5% < 1. 24 7E- 005 < 3.169E-009 
Cf-251 < 1.941£-001 +/- 5.6% < 1. 849E- 004 < 1.213E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** 8elf Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-. - ---- --------------
1 
!-----------------------

Segment 14 Results I
-I 

Segment: 14 Detector: DET01 position: 14 
C:\Canberra\NDA2k\Data\00000214_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P014_S014 

Acquisition Start: 12/24/2008 9:09:14 AM 
Elapsed Live Time: 119.11 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE- 136.00 0.870 +/- 0.0130 
S8-75 264.66 0.894 +/- 0.0130 
SE-75 279.54 0.886 +/- 0.0140 
SE-75 400.66 0.902 +/- 0.0170 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/24/2008 9:11:15 AM 

peak Analysis From Channel: 80 to Channel: 8192 

Peak search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency ~Uncert. 

2234.71 11980 5 1.12 4467.54 S.397E-00S 1. 42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M ; First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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. 
************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 
(uCi) (uCilg) 9 

n on Fe < 2.407E-002 +/ 1. 9% < 2.292E-005 < 1.110E-OIS 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 1. 738E-C02 +/ 2.0% < 1.6S6E-005 < 2.746E-012 
Al-26 < 2.042E-002 +/ 15.2% < 1.94SE-OOS < 1.074E-006 
K-40 
Co-57 

< 
< 

2.388E-OOI 
4.528E-002 

+/ 
+/

5.0% 
3.4% 

< 
< 

2.27SE-0004 
o4.312E-OOS 

< 
< 

3.726E-002 
5.29gE-012 

Co-60 
Se-75 

< 
< 

3.533E-002 
3.S02E-002 

+/
+1

1.7% 
1. 8% 

< 
< 

3.364E-OOS 
3.335E-OOS 

< 
< 

3.098E-Oll 
2.o409E-012 

Kr-SS < 3.074E+OOO +/ 3 . 1'1; < 2.928E-003 < 7.746E-009 
Sr-90 < 2.076E-002 +1 1.9% < 1.977E-OOS < 1. SOSE-OIO 
Sb-12S < 4.796E-002 +/ 2.1% < 4.S67E-OOS < 4.613E-Oll 
Ba-133 < 1.6SSE-002 +/ 1.7% < 1. S76E-005 < 6.S36E-Oll 
Cs-1304 < 1.9S2E-002 +/ 2.0% < 1.8S9E-OOS < 1.489E-Oll 
Cs-137 < 2.076E-002 +/ 1.9% < 1. 977E-OOS < 2.366E-OI0 
Eu·1S2 < S.S17E-002 +/ 2.5% < S.2S4E-OOS < 3.100E-010 
Eu-1S4 
Ho .. 166m 

< 

< 
4.964E-002 
2.S26E-002 

+/
+1 

2.2% 
2.3% 

< 

< 

4. 727E-OOS 
2.406E-OOS 

< 
< 

1. 861E-OI0 
1.40SE-OOS 

Bi-207 < 1.277E-002 +1  2.0% < 1.216E-OOS < 2.324E-010 
Pb-210 < 7.941E+OO2 +1 56.7% < 7.S63E-001 < 1.032E-OOS 
Ra-226 < 2.868E-002 +/ 2.2% < 2.731E-OOS < 2.868E-008 
AC-227 < 1.387E-OOI +/ S.3% < 1. 321E-004 < 1.900E-009 
Th-230 < 6.0S2E+OOI +/ 8.6% < S.764E-002 '" 2 . 966E- 003 
Pa-23l 
Th-232 

< 

< 

S.40SE-OOI 
3.7S9E-002 

+/
+1

11.2% 
2.2% 

< 
< 

5.148E-004 
3.580E-OOS '" 

< 

1.130E-OOS 
3.387E-OOI 

LT-232 < 3.7S9E-002 +1  2.2% < 3.S80E-OOS '" 1. 740E-009 
U-233 < 4.S07E+OO2 +1 2.H '" o4.292E-OOl < 4.S97E-002 
Pa-234 < 8.238E-002 +1 12.2% < 7.8o45E-OOS 
Pa-234m < 1.76lE+OO2 +/ 2.2% < 1.677E-OOl 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 3.982E-002 +/ 2.5% < 3.792E-00S < 1. 820E-002 
Np-237 
Pu-238 

< 
< 

4.286E-002 
3.138E+003 

+/
+1 

1. 9% 
2.6% 

< 

'" 
4.082E-OOS 
2.989E+OOO 

< 

< 

6.000E-OOS 
1.814E-004 

U-238 '" 2.648E+OOO +1 2.2% < 2.S22E-003 < 7.78SE+000 
Pu-239 < 5.780E+OO2 +/ 3.1% < S.SOSE-OOI < 9.l90E-003 
Pu-239B 
U-239 

< 
< 

1.S36E+OO3 
1. 097E+004 

+/
+1 

5.4% 
69.5% '" 

< 

1.463E+OOO 
1.045E+OOI '" 2.442E-002 

Pu-240 < 9.S68E+002 +/ 4.7% < 9.113E-OOl < 4.l62E-003 
Am-24l < 4.870E+00O +/ 25.0% < o4.638E-003 < 1.403E-006 
Am-24lB '" 3.593E+OO2 +/ 5.0% < 3.422E-OOI '" 1.03SE-004 
PU-24l '" 1. 598E+004 +/ 2.6% < 1. S22E+OOI < 1.S37E-004 
Pu-24lB 
Pu-242 '" 

'" 
4.60lE+003 
O.OOOE+OOO 

+/
+1 

2.4% 
0.0% 

< 

< 

4.382E+00O 
O.OOOE+OOO 

< 

< 
4.426E-OOS 
O.OOOE+OOO 

Am-243 
Cm-243 '" < 

1.438E-OOI 
1.483E-OOl 

+/
+1

1. 8% 
3.3% 

< 
< 

1.369E-004 
1.4l2E-004 

< 
< 

7.l17E-007 
2.6o47E-009 

Cm-244 < 1.543E+OO4 +1 14.1% < 1.469E+OOI < 1. 882E-004 
Cm-245 '" 2.S80E-00I +/ 7.7% < 2.4S7E-004 < 1.483E-006 
Cm-247 < 1. 540E - 002 +/ 8.5% < 1.467E-OOS < 1.648E-004 
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Nuclide Total Activity %Error Concentration Mass 
(uCi) (uci/g) g 

3.5% < 2.062E-005 < 5. 009 
C£-2S1 < 1.416E-00l +/ 5.6% < 1.349E-004 < 8.852E-008 

? Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis
• = Nuclide was manually edited 
< MDA 

@ Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

• **************** Self Absorption Correction Results **** •• *********** • 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-.- -- ------- ---- -- -- ---------------------------------------------1 
1 Segment 15 Results 1 

1-------------------- --------------------------------------------1 
Segment: 15 Detector: DETOI position: IS 
C:\Canberra\NDA2k\Data\00000214_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POI5_S015 

Acquisition Start: 12/24/2008 9:13:25 AM 

Elapsed Live Time: 119.17 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.901 +/- 0.0135 
SE-75 264.66 0.917 +/- 0.0133 
SE-75 279.54 0.907 +/- 0.0143 
SE-75 400.66 0.909 +/- 0.0172 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 12/24/2008 9:15:26 AM 

peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2234.69 11980 10 1.14 4467.50 2.739E-005 1. 42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y ; Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? : Adjacent peak noted 

Errors quoted at 1.000 sigma 
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**************************************************** NID/MDA Results 

Nuclide Total Activity %Error Concentration Mass 
(uei) (uCi/g) 9 

n on Fe < 2.921E-002 +/- < 2.782E-005 < 1. 347E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 2.366E-002 +/ 2.1% < 2.253E-005 < 3.738E-012 
Al-26 < 1. 046E- 002 +/- 15.4% < 9.958E-006 < 5.500E-007 
K-40 < 3.386E-001 +/- 5.0% < 3.225E-004 < 5.283E-002 
Co-57 < 4.400E-002 +/- 3.5% < 4.191E-005 < 5.149E-012 
CO-50 < 2.847E-002 +/- 1.7'!r < 2.711E-005 < 2.497E-011 
Se-75 < 3.447E-002 +/- 1. 6% < 3.263E-005 < 2.372E-012 
Kr-85 < 4.214E+000 +/- 3.0% < 4.013E-003 < 1.062E-008 
Sr-90 < 1.813E-002 +/- 1. 9% < 1.727E-005 < 1.315E-OI0 
Sb-125 < 5.546E-002 +/- 2.1% < 5.282E-005 < 5.335E-011 
Ba-133 < 1. 648E- 002 +/- 1.7% < 1.569E-005 < 6.509E-Oll 
Cs-134 < 1. 795E-002 +/- 1.9% < 1.709E-005 < 1.370E-011 
Cs-137 < 1.813E-002 +/- 1.9% < 1.727E-005 < 2.067E-OI0 
Eu-lS2 < 5.406E-002 +/- 2.5% < 5.151E 005 < 3.040E-OI0 
Eu-154 < 6.755E-002 +/ 2.2% < 6.434E-005 < 2.533E-OI0 
Ho-166m < 1. 702E-002 +/ 2.2% < 1.621E-005 < 9.461E-009 
Bi-207 < 1. 416E-002 +/- 2.0% < 1. 348E-005 < 2.577E-010 
Ph-nO < 9.862E+002 +/- 57.4% < 9.392E-001 < 1.282E-005 
Ra-226 < 3.117E-002 +/ - 2.0% < 2.968E-005 < 3.117E-006 
AC-227 < 1.078E-001 +/ - 8.3% < 1. 026E-004 < 1.476E-009 
Th-230 < 5.721E+001 +/ - 8.6% < 5.449E-002 < 2.804E-003 
Pa-231 < 6.685E-001 +/ 11.2% < 6.366E-004 < 1.397E-005 
Th-232 < 3.810E-002 +/- 2.1% < 3.628E-005 < 3.433E-001 
lJ-232 < 3. 810E- 002 +/- 2.1% < 3.628E-005 < 1.764E-009 
lJ-233 < 4.206E+002 +/- 2.8% < 4.006E-001 < 4.290E-002 
Pa-234 < 6.431E-002 +/ - 12.2% < 6.125E-005 
Pa-234m < 1.244E+002 +/- 2.1% < 1.lB4E-001 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.595E-002 +/ 2.5% < 3.424E-005 < 1.643E-002 
Np-237 < 3.986E-002 +/- 1.9% < 3.796E-005 < 5.580E-005 
Pu-238 < 2.708E+003 +/- 2.7% < 2.579E+000 < 1.565E-004 
U-238 < 1.369E+00O +/- 2.2% < 1. 304E-003 < 4.024E+000 
Pu-239 < 5.212E+002 +/- 3.2% < 4.964E-OOl < 8.288E-003 
Pu-239B < 1.360E+003 +/- 5.6% < 1.295E+000 < 2.162E-002 
U-239 < 1.460E+004 +/- 70.2% < 1.390E+001 
Pu-240 < 8.598E+002 +/ 4.9% < 8.189E-001 < 3.740E-003 
Am-241 < 4.712E+000 +/- 25.4% < 4.488E-003 < 1. 357E-006 
Am-2UB < 3.354E+002 +/- 5.1% < 3.194E-001 < 9.658E-005 
Pu-241 < 1.477E+004 +/ - 2.9% < 1. 406E+001 < 1.420E-004 
Pu-241B < 3.648E+003 +/ - 2.4% < 3.474E+000 < 3.509E-005 
Pu-242 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.462E-001 +/- 1. 8% < 1. 393E- 004 < 7.239E-007 
Cm-243 < 1. 508E-001 +/ 3.3% < 1. 436E-004 < 2.896E-009 
Cm-244 < 1.409E+004 +/- 14.1% < 1.342E+001 < 1. 719E-004 
Cm-245 < 2.543E-001 +/- 7.7% < 2.422E-004 < 1.462E-006 
Cm-247 < 1.789E-002 +/- 8.5% < 1.704E-005 < 1.914E-004 
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Nuclide Total Activity 
(uCi) 

*Error Concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 
< 

2.048E-002 
1.332E-001 

+/
+/

3.5* 
5.6* 

< 
< 

1.950E-005 
1.269E-004 

< 
< 

4.955E-009 
8.326E-008 

? 
X 
* 
< 

@ = 

Nuclide is part of an undetermined solution 
Nuclide rejected by the interference analysis 
Nuclide was manually edited 
MDA 

Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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• I~--- ------------------ -I 
Segment 16 Results 

1----------------- ----------------------------------------- ---------1 
1 

Segment: 16 Detector: DETOI Position: 16 
C:\Canberra\NDA2k\Data\00000214_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P016_S016 

Acquisition Start: 12/24/2008 9:17:36 AM 
Elapsed Live Time: 119.17 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 81.5 zero attenuation 
Calibration Date: 11/24/2008 8:25:22 AM 

Nuclide Energy Transmission Ratio 

136.00 0.830 +/ 0.0125 
SE-75 264.66 0.884 +/- 0.0128 
SE-75 279.54 0.868 +/- 0.0137 
SE-75 400.66 0.884 +/- 0.0168 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis Performed on: 12/24/2008 9:19:40 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2234.72 11980 7 1.12 4467.56 2.486E-005 1. 42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M : First peak in a multiplet region 
m Other peak in a multiplet region 
F : Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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**************************************************** NID/MDA Results 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.094E 002 +/  2.3% < 1.995E-005 < 9.655E-016 
Pulser < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO 
Na-22 < 2.991E-002 +/  2.3% < 2.848E-005 < 4.725E-012 
Al-26 < 4.040E-002 +/  18.0% < 3.848E-005 < 2.125E-006 
K-40 < 4.335E-001 +/  5.6% < 4.129E-004 < 6.763E-002 
Co-57 < 7.283E-002 +/  4.4% < 6.936E-005 < 8.521E-012 
Co-60 < 3.837E-002 +/  2.0% < 3.654E-005 < 3.365E-011 
Se-75 < 6.395E-002 +/ 2.8% < 6.090E-005 < 4.400E-012 
Kr-85 < 6.218E+000 +/ 3.6% < 5.922E-003 < 1. 567E-008 
Sr-90 < 2.577E-002 +/ 2.6% < 2.454E-005 < 1.868E-010 
Sb-125 < 5.087E-002 +/ 2.7% < 4.845E-005 < 4.894E-011 
Ba-133 < 2.721E-002 +/ 2.3% < 2.591E-005 < 1.075E-010 
Cs-134 < 2.073E-002 +/ 2.8% < 1. 975E-005 < 1.582E-011 
Cs-137 < 2.577E-002 +/ 2.6% < 2.454E-005 < 2.938E-010 
Eu-152 < 4.696E-002 +/ 4.2% < 4.472E-005 < 2.639E-010 
Eu-154 < 4.791E-002 +/ 2.3% < 4.563E-005 < 1. 797E-010 
Ho-166m < 3.000E-002 +/ 2.8% < 2.857E-005 < 1.668E-008 
Bi-207 < 1.965E-002 +/ 2.8% < 1.871E-005 < 3.576E-010 
Pb-210 < 2.309E+000 +/  46.8% < 2.199E-003 < 3.001E-008 
Ra-226 < 2.480E-002 +/  3.0% < 2.362E-005 < 2.480E-008 
Ac-227 < 2.155E-001 +/ 3.5% < 2.053E-004 < 2.953E-009 
Th-230 < 2.247E+001 +/ 15.5% < 2.140E-002 < 1.101E-003 
Pa-231 < 8.439E-001 +/  11. 4% < 8.038E-004 < 1. 764E-005 
Th-232 < 6.456E-002 +/ 2.9% < 6.149E-005 < 5.817E-001 
U-232 < 6.456E-002 +/ - 2.9% < 6.149E-005 < 2.989E-009 
U-233 < 7.347E+002 +/ - 2.5% < 6.997E-001 < 7.494E-002 
Pa-234 < 1.001E-001 +/ - 12.3% < 9.533E-005 
Pa-234m < 1.668E+002 +/ - 2.4% < 1.588E-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 7.573E-002 +/ 3.6% < 7.212E-005 < 3.461E-002 
Np-237 < 6.620E-002 +/ 2.6% < 6.305E-005 < 9.268E-005 
Pu-238 < 5.559E+003 +/ 3.6% < 5.295E+000 < 3.213E-004 
U-238 < 4.167E+000 +/ 2.4% < 3.969E-003 < 1.225E+001 
Pu-239 < 1. 009E+003 +/ - 4.1% < 9.612E-001 < 1.605E-002 
Pu-239B < 1.416E+003 +/ 7.0% < 1.349E+000 < 2.252E-002 
U-239 < 1. 295E+001 +/ 58.6% < 1.233E-002 
Pu-240 < 1.100E+003 +/ 6.2% < 1.048E+000 < 4.785E-003 
Am-241 < 2.236E-001 +/ 19.9% < 2.130E-004 < 6.440E-008 
Am-241B < 4.091E+002 +/ 6.4% < 3.896E-001 < 1.178E-004 
Pu-241 < 3.044E+004 +/ 3.7% < 2.899E+001 < 2.928E-004 
Pu-241B < 8.426E+003 +/ 3.6% < 8.025E+000 < 8.106E-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.314E-001 +/ 10.7% < 1.252E-004 < 6.507E-007 
Cm-243 < 2.137E-001 +/  3.9% < 2.035E-004 < 4.103E-009 
Cm-244 < 2.720E+004 +/ 14.2% < 2.591E+001 < 3.319E-004 
Cm-245 < 4.906E-001 +/ - 8.1% < 4.672E-004 < 2.821E-006 
Cm-247 < 2.886E-002 +/  8.7% < 2.748E-005 < 3.088E-004 
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Nuclide Total Activity tError Concentration Mass 
(uCU (uCi/g) 9 

Cf -249 < < 2.034E-005 < 5.169E-009 
Cf-251 < 2.623E-OOI +/- 6.2% < 2.498E-004 < 1.639E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 

< : MDA 


@ _ Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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------------------------------- ----------------------------1 
Summed Segment Spectra Results 

Category: Segmented 1 

-------------------1 
C:\Canberra\NDA2k\Data\00000214_CNTR0001_DCAT0002_PROCOOAI.CNF 

Elapsed Live Time: 97.61 sec Elapsed Real Time: 120.00 sec 

*********************** Peak Analysis Results *********************** 

... Spectrum Validity Test warnings ... 
Reference peak/MCA Test failed: reference peak data does not match MCA time 
Peak Fit Test failed: some peak's fit chi square exceeds limit of 3.0 

Peak Analysis Performed on: 12/24/2008 9:19,49 AM 
Peak Analysis From Channel, 80 to Channel, 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.38 6847 37177 2.32 100.63 7.584E-007 4.43 
59.42 'i 349805 44824 1.12 120.69 6.599E-006 0.34 
67.18 'i 1262 26341 0.92 136.20 2.006E-005 19.89 
74.70 1423 37252 0.73 151.22 4.38SE-00S 20.99 

M 94.67 Y 63568 87071 1. 53 191.12 1.522E-004 0.88 364.63 
m 98.68 'i 245019 117101 1. 54 199.13 1.780E-004 0.68 
m 100.86 Y 37154 118480 1. 55 203.49 1. 922E-004 1.14 
m 103.32 Y 172393 94871 1. 55 208.40 2.080E-004 0.66 
M 111.06 Y 64283 58138 1. 38 223.88 2.S62E-004 0.72 448.92 
m 114.57 Y 52900 64866 1.38 230.88 2.766E-004 0.78 
m 116.61 Y 49538 60853 1.39 234.97 2.881E-004 0.75 
m 120.57 Y 12862 55090 1. 39 242.87 3.091E-004 1. 59 
m 122.91 Y 6296 48228 1.40 247.55 3.208E-004 2.85 
m 125.23 Y 24447 50833 1.40 252.19 3.318E-004 1.03 
m 129.26 Y 115682 44646 1.41 260.24 3.494E-004 0.60 
M 144.15 Y 7331 33759 1.14 289.99 3.994E-004 5.94 1. 50 
m 146.30 Y 6269 29964 1.15 294.;;; 9 4.047E-004 6.30 
m 148.53 Y 15497 33653 1.15 298.76 4.098E-004 5.29 
m 152.87 Y 467 29939 1.16 307.43 4.183E-004 28.88 
M 161. 05 Y 6607 33979 1.31 323.76 4.301E-004 6.52 13.13 
m 164.55 Y 6237 52295 1. 31 330.77 4.336E-004 5.59 
m 169.37 Y 1196 54864 1. 32 340.40 4.370E-004 12.94 
m 171. 33 Y 5224 54391 1. 32 344.32 4.380E-004 5.73 

179.11 Y 2056 30972 1. 05 359.86 4.4001l-004 13.59 
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• 
Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 

(keV) Area counts (keV) centroid Efficiency %Uncert. 

189.23 y 3594 32751 1. 33 380.08 4.384E-004 8.29 
195.55 Y 4586 31069 1. 23 392.72 4.357E-004 6.37 

M 203.51 Y 25800 25610 1.13 408.61 4.306E-004 0.79 37.39 
m 207.97 Y 87496 22837 1.14 417.52 4.271E-004 0.45 
M 237.83 652 14342 1.40 477.20 3.977E-004 14.40 1. 90 
m 243.24 Y 1536 20734 1.41 488.01 3.917E-004 6.94 

255.30 Y 3935 15330 1.22 512.11 3.783E-004 5.33 
M 263.94 Y 1370 12473 1.29 529.37 3.687E-004 17.06 1. 93 
rn 267.47 Y 3241 11815 1. 30 536.44 3. 649E-004 15.72 

297.36 Y 2244 12647 1.36 596 .16 3.335E-004 8.57 
M 311.79 Y 4644 10563 1.55 624.99 3.196E-004 2.17 9.51 
m 316.32 Y 584 13358 1.55 634.04 3.1S5E-004 12.72 
rn 320.68 Y 3208 12957 1.56 643.15 3.113E-004 2.84 
m 323.35 Y 3604 12684 1. 56 648.09 3.091E-004 2.59 
r~ 332.67 y 30409 8682 1. 30 666.71 3.011E-004 0.66 14.04 
rn 335.61 Y 11939 8238 1. 30 672.59 2.987E-004 1.06 
m 341.36 Y 3206 8562 1.31 684.12 2.940E-004 2.56 
m 344.93 Y 26357 8074 1.31 691.21 2. 911E- 004 0.70 
M 361.85 Y 517 6203 1.29 725.04 2.784E-004 11.48 27.80 
rn 366.97 Y 3839 6001 1.29 735.27 2.747E-004 2.53 
m 368.49 Y 7064 5902 1. 30 738.29 2.737E-004 1.60 
m 370.83 Y 981 5778 1.30 742.97 2.720E-004 6.26 
m 374.98 Y 71115 4999 1.30 751. 26 2.692E-004 0.47 
m 380.06 Y 13323 4056 1. 31 761. 41 2.658E-004 0.96 
m 382.66 Y 11705 3801 1.31 766.61 2.641E-004 1.02 

392.84 Y 24042 3930 1.51 786.96 2.577E-004 0.85 
M 413.62 Y 63556 1868 1. 3 7 828.47 2.457E-004 0.71 7.B1 
m 419.11 Y 328 1414 1. 38 839.45 2.428E-004 10.87 
rn 422.48 Y 4895 1518 1. 38 846.18 2.411E-004 1. 72 
rn 426.50 Y 1169 1454 1. 38 854.22 2.390E-004 4.06 
m 430.14 Y 155 1284 1. 39 861.50 2.372E-004 20.80 
M 445.61 Y 376 1175 1. 30 892.40 2.297E-004 8.40 1. 91 
rn 451.38 Y 7742 1122 1.31 903.94 2.27111-004 1.21 

481.36 Y 189 807 0.90 963.83 2. 14711-004 26.62 
510.75 332 733 2.50 1022.57 2.041E-004 14.95 
558.50 158 355 1.34 1117.98 1.898E-004 21.41 
597.43 Y 60 249 1.45 1195.78 1. 802E-004 42.42 
619.00 Y 687 343 1.52 1238.90 1. 754E- 004 6.13 

t~ 639.88 Y 246 267 1.52 1280.61 1.712E-004 9.64 1.96 
m 642.11 123 239 1.52 1285.08 1.707E-004 14.74 
m 645.84 Y 419 255 1. 52 1292.53 1. 700E-004 7.03 
m 652.50 Y 473 242 1. 53 1305.83 1. 68BE-004 6.56 
m 658.74 Y 278 210 1. 53 1318.31 1.676E-004 8.77 
m 662.27 Y 3293 183 1. 53 1325.35 1. 670E- 004 4.02 

688.54 Y 272 194 1.40 1377.84 1.625E-004 10.74 
721. 86 Y 1625 219 1. 73 1444.44 1. 573E-004 3.00 
737.26 Y 62 128 1.60 1475.21 1.551E-004 34.51 
755.80 Y 147 117 1. 97 1512.25 1.S25E-004 15.42 
769.19 Y 418 123 1.65 1539.01 1. 507E-004 6.92 

1173 .22 Y 80 30 1.60 2346.38 1.132E-004 16.33 
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• 
Energy 

(keV) 
1D Net Peak 

Area 
Continuum 

counts 
FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

1332.52 
1460.76 
2234.70 
2293,87 

Y 
Y 

116 
55 

191681 
68 

41 
26 

297 
51 

1. 41 
1. 85 
1.14 
1.16 

2664.71 
2920.98 
4467.53 
4585.77 

1. 019E-004 
9.339E-00S 
4,994E-OOS 
4.729E-00S 

13.86 
21.10 

0.36 
22,81 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.07 +/ 0.00 

Y Peak Identified by NID 
M First peak in ill multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
9 

X 

X 

n on Fe 
pulser 
Na-22 
Al-26 
K-40 
Co-57 
Co-60 
Se-75 
Kr-85 
Sr-90 
Sb-125 
Ba-l33 
Cs-134 
Cs-137 
Eu-152 
Eu-154 
Ho-166m 
Bi-207 
Pb-2l0 
Ra-226 
Ac-227 
Th-230 
Pa-231 
Th-232 
U-232 
U-233 
Pa-234 
Pa-234m 
U-234 
U-235 
Np-237 
Pu-238 
U-238 

@ 

< 
< 
< 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

< 

1.000E+020 +/
O.OOOE+OOO +/
9.441E-002 +/
1.384E-OOl +/
1.250E+OOO +/

2.047E-OOI +/
1.789E+OOO +/
4.265E+OOI +/
1,292E-OOI +/
8.688E-OOl +/
5.744E-OOl +/
1.109E-001 +/

3.968E-OOl +/
2.48SE-001 +/
1.459E-001 +/
1,230E-001 +/
1. 595E+004 +/
2,764E-001 +/
2.448E+000 +/
3.729E+003 +/
1.372E+001 +/
3.688E-001 +/
4.767E-OOl +/
9,lS5E+003 +/
4,595E-001 +/
6.704E+002 +/
O.OOOE+OOO +/
7,891E-001 +/
5.90SE+000 +/
2.692E+004 +/
1.178E+001 +/

100.0% 
0.0% 
1.2% 
8.2'0 

21.3% 

10.9% 
1.1% 
2,5% 
1.0% 
1.5% 
1. 0% 
1.0% 

2,1% 
1.5% 
1.7% 
1. 2% 

12.a 
1.5% 
8.2% 

21. 6% 
11.2% 

1. 9" 
1.3% 
1. 6% 

12.1% 
1. 5'0 
0.0% 
1. 8% 
3 . 4'lr 

28.9% 
1.6% 

@ 5.952E+015 
< O,OOOE+OOO 
< 5.620E-006 
< 8.23SE-006 

7.439E-00S 

1. 218E- 005 
< 1,065E-004 
< 2.S39E-003 
< 7.689E-006 
< S.171E-005 
< 3.419E-00S 
< 6.600E-006 

< 2.362E-005 
< 1.479E-00S 
< 8.687E-006 
< 7.324E-006 
< 9.496E-001 
< 1.645E-005 
< 1.4S7E-004 

2. 219E- 001 
< 8.164E-004 
< 2.195E-005 
< 2.837E-005 
< 5.449E-00l 
< 2.73SE-005 
< 3.991E-002 
< O.OOOE+OOO 
< 4.697E-005 

3.517E-004 
1.602E+000 

< 7.0l5E-004 

< 
< 

< 
< 

< 

< 

< 
< 

< 
< 

< 
< 

< 

< 

< 

< 
< 

< 

< 

< 

< 

< 

1.492E-Ol1 
7.279E-006 
1. 950E-00I 

1.79SE-0l0 
1. 231E-OlO 
1.075E-007 
9.365E-010 
8.3S8E-010 
2.269E-009 
8.460E-Oll 

2.230E 009 
9.3l9E-OlO 
8 .1l5E- 008 
2.239E-009 
2.074E-004 
2.764E-007 
3.3S3E-008 
1.827E-OOl 
2.866E-004 
3.323E+OOO 
2.207E-008 
9,338E-001 

O.OOOE+OOO 
3.606E-001 
8.272E-003 
1. 556E-003 
3,465E+001 
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H P,,-239 7.002E+006 +/ - 1.7% 4.166E+002 1.113E+002• 
Pu-239B 3.645E+006 +/- 0.6% 2.286E+002 6.1l2E+001 
U-239 @ 1.OOOE+020 +/ - 100.0% @ 5.952E+01S 
Pu-240 
l\.m-241 1. 200E+006 +/- 3.0% 7.l44E+001 3.4S6E-001 
Am-241B S.9S9E+OOS +/- 1.9% 3.547E+OOl 1. 7l6E-OOl 
Pu-241 4.690E+006 +/- S.H 2.791E+002 4. SHE-002 
Pu-241B S.859E+006 +/- 1.7\ 5.273E+002 8.S22E-002 
Pu-242 <: O.OOOE+OOO +/- O.O%- <: O.OOOE+OOO <: O.OOOE+OOO 
l\.m-243 <: 2.668E+OOO +/- 1.2%- < 1. 600E-004 <: 1.331E-005 
Cm-243 <: 2.802E+OOO +/- 3.0%- < 1. 668E-004 <: 5.379E-008 
Cm-244 <: 1. 4S4E+OO5 +/- 14.1\ <: S.653E+OOO <: 1.774E-003 
Cm-245 <: 4.882E+OOO +/- 7.S%- <: 2.906E-004 <: 2.807E-OOS 
Cm-247 <: 3.563E-001 +/- 8.4% <: 2.121E-OOS <: 3.612E-003 



•• 

------
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* ~ 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


Cf-249 < 4.309E-OOl +/- 3~ < 2.56SE-005 < 1. 043E- 007 
Cf ··251 < 2.730E+OOO +/ - 5.3% < 1. 625E-004 < 1.707E-006 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis
* Nuclide was manually edited 
< MDA 


@ - Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.11E+002 +- 1.B7E+000 3,22E+001 +- 2.6SE-OOl 

Beta: 2.27E+002 +- 3.84E+000 Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
-------~ 

129.30 1.88E+OOl +- 3.S7E-OOl 
203.55 3.77E+001 +- S.40E-001 
375.05 6.09E+OO1 +- 7.56E-OOl 
413.71 6.32E+OOl +- 9.25E-00l 
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... I.,. -- ------------ --------1 
i Sum of Segment NrD Results 
I Category: Segmented I 
1--- -------------1 

C:\Canberra\NDA2k\Data\00000214_CNTR0001_DCATQ002_PROCOOAK.CNF 

*********************** Peak Analysis Results *********************** 

No peak analysis results available for reporting purposes 

w******w**************** NID/MDA Results **w************************* 

Nuclide Total Act.ivity %Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe " 3.6S1E-002 +/ - 1.8% " 2.173E-006 <: 1.683E-01S 
Pulser <: O.OOOE+OOO +/- 0.0% O.OOOE+OOO" Na-22 <: 2.991E-002 +/- 2.3% <: 1. 780E-OOG " 4.72SE-012 

Al-2G <: 6.816E-002 +/ - 19.8% 4.0S7E-006 <: 3.S8SE-006
" K-40 <: 4.33SE-OOl +/- 5.6% " 2.S81E-005 <: 6.763E-002 
Co-57 5.101E+00O +/- 14 .4% 3.036E-004 5.968E-OIO 
Co-60 <: 3. 92SE- 002 +/- 1.7% 2.338E-006 <: 3.44SE-Oll" Se-75 <: 2.945E-OOl +/- 1.9% <: 1. 753E-005 <: 2.026E-Oll 
Kr-S5 <: 1.647E+OOl +/- 3.n <: 9.S01E-004 <: 4.149E-OOS 
Sr-90 <: 1.047E-00l +/- 2.1% 6.232E-006 <: 7.S91E-OIO" Sb-12S <: 3.498E-OOl +/- 2.3% <: 2.0S2E-005 <: 3.365E-010 
Ba-l33 < 2.236E-OOI +/- 1.7% <: 1.331E-005 <: 8.S33E-OI0 
Cs-134 <: 3.3S1E-002 +/ 2.0% " 1.994E-006 <: 2.557E-Oll 
Cs-13 7 <: 1. 04 7E-00I +/- 2.1% <: 6.232E-006 <: 1.194E-009 
Eu-152 <: 1.516E-00l +/- 3.6% <: 9.02GE 006 <: 8.522E-OIO 
Eu-lS4 <: S.034E-002 +/- 2.2% " 4.7S2E-006 <: 3.0l3E-OI0 
Ho-166m " 5.91SE-002 +/- 2.2% <: 3.523E-006 <: 3.291E-00S 
Bi-207 " 4.569E-002 +/- 1. 8% <: 2.720E-006 <: S .316E-010 
Pb-2l0 3.341E+004 +/- 309.7% <: 1.9S9E+000 <: 4.344E-004" Ra-226 < 1.l69E-001 +/- 2.3% <: 6.956E-OOo <: 1.169E-007 
Ac-227 < 1.029E+OOO +/- S.3% < 6.123E-005 <: 1. 409E-OOS 
Th-230 <: 4.469E+002 +/- 9.0% < 2.660E-002 <: 2.190E-002 
Pa-231 < S.391E+OOO +/- 11. 2% <: 3.209E-004 < 1.127E-004 
Th-232 < 1. 30SE-001 +/- 2.4% < 7.765E-006 <: 1.175E+000 
U-232 <: 2.064E-001 +/- 2.2% <: 1.226E-00S <: 9.5S4E-009 
U-233 <: 3.9S6E+003 +/- 2.7% <: 2.355E-001 < 4.03SE-001 
Pa-234 < 1. 660E-001 +/- 12.3% < 9.e84E-006 
Pa-234m <: 2.744E+002 +/- 2.3% <: 1.633E-002 
U-234 <: O.OOOE+OOO +/- 0.0% <: O.OOOE+OOO <: O.OOOE+OOO 
U-235 <: 3.376E-OOI +/- 2.5% < 2.010E-OOS < 1.543E-OOl 
Np-237 7.424E+OOO +/- 4.3% 4.4l9E-004 1. 039E-002 
Pu-238 <: 2.2S1E+004 +/- 2.6% <: 1.340E+000 <: 1.301E-003 
U-23S < 4.167E+OOO +/ 2.4% < 2.460E-004 < 1.22SE+OOl 
Pu-239 6.8S4E+OOG +/- 1.5% 4.080E+OO2 1.090E+OO2 
Pu-239B 4.607E+006 +/- 0.7% 2.742E+OO2 7.324E+OOI 
U-239 <: 2.657E+OOS +/- 366.5% < 1. S81E+OOl 
Pu -240 3.437E+OO5 +/- 22.9% 2.046E+OO1 1. 495E+OOO 
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, ". "911-241 1.489E+OO6 +/ 2.3% 8.865E+OO1 4.289E-001 
lIm-241B 1.119E+OO6 +/ 2.7% 6.663E+OOI 3.224E-OOI 
PU-241 9.528E+006 +/ 4.6\ 5.672E+OO2 9.166E-002 
pu-241B 1.458E+OO7 +/ - 1. 5't 8.679E+OO2 1. 403E-OOI 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
lIm-243 < 9.620E-00l +/ 2.2% < 5.726E-005 < 4.762E-006 
Cm-243 < 1.093E+OOO +/ 3.3% < 6.506E-005 < 2.099E-OOB 
Cm-244 < 5.013E+OO4 +/ 14.2't < 2.984E+OOO < 6.116E-004 
Cm-245 < 2.111E+OOO +/ 7.7% < 1. 257E-004 < 1.214E-005 
Cm-247 < 1.S54E-OOI +/ 8.5\ < 9.249E-006 < 1. 663E-003 
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, .... 

Nuclide Total Activity %Error Concentration Mass 


(uCi) (uCi/g) g 


--.-
Cf-249 < 1.83SE 001 +/ 3.5% < 1. 094E- 005 < 4.449E-008 
Cf-251 < 1.I86E+000 +/- 5.6% < 7.061E-005 < 7.414E-007 

? ; Nuclide is part of an undetermined solution 
;X Nuclide rejected by the interference analysis 
= Nuclide was manually edited 


< ; MDA 

@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

.**************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

* 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 1.09E+002 +- 1.63E+OOO O.OOE+OOO +- O.OOE+OOO 


Beta: O.OOE+OOO + O.OOE+OOO Alpha: O.OOE+OOO + O.OOE+OOO 

Number of energy lines used in correction: o 

Energy Mass (g) 


